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FIVE OIL MISTAKES 


How to stop maintenance dollars from blowing 


through the exhaust 


 eiaiccnne are looking for scientific ways to 
reduce upkeep. Old mistakes—always costly— 
today positively extravagant—must go. 

Here are five common lubrication errors. They are 
responsible for many of the operating troubles that 


motorists experience. 


MISTAKE No.1! MISTAKE No.2 MISTAKE No.3 MISTAKE No.4 
“Oil is a good thing “I use heavier oil “Old oil never does “‘When refilling I al- 

you can't have too because my engine's any harm in the ways clean out my 
much of it.”’ badly worn.” crank-case.”” engine crank-case 


with kerosene. 

















MISTAKE No.5 


“My oil seems to 
work all right.” 


This, perhaps, is the 


Some motorists believe Many motorists believe Some motorists neglect to grandfather of all lubrica- 
that if the oi] reservoir is that a change to heavier drain the old oil from the This procedure sounds tion mistakes. ‘*My oil 
filled above the indicated vil is advisable in a worn crank-cases of their en- logical—hence has come seems to work all right’’ 
high level, better lubrica engine. This is not so gines at frequent intervals. into common use. Experi- sends more cars to the 
tion will be provided. They Worn engines need owver- The correct oil is not de- ence shows, however, that repair shop than all other 
are mistaken. Oil should hauling. Heavier oil is no stroyed in use. But it it is almost always a mis- causes combined. 
be kept at the proper level ubstitute for worn parts does become contaminated take, for some of the kero- The motorist cannot 
—no higher. Over-filling Phe lubrication system of with grit drawn in through sene is usually retained in watch from day to day 
causes excessive carbon, a car may be wholly un the breather, with carbon the splash troughs or other the inside of his engine 
gummed valve stems and suited to properly distri- particles from the under- oil pockets in most crank- Hence he is in no posi- 
sooty spark-plugs bute a heavier oil than sides of the pistons and cases and thus thins out tion to know accurately 
specified in our Chart of with water from condensa- the new oil. The better the effects of different 
Recommendations tion It also becomes plan is to drain the crank- oils. While many oils 
thinned out with fuel ab- case when the engine is may ‘‘seem to work all 
sorbed by the oil film on hot. This will carry off right,"’ only one of those 
the cylinder walls, espe- the sediment before it oils may be giving him 
cially when the mixture is settles. Then flush out scientific lubrication. And 
too rich. For these reasons with a quart of fresh oil only that one can give him 
old oil should be drained and refill to the correct the lowest fyel bills, 
from the crank-case fre- level. the lowest oil bills and the 
quently lowest repair bills, 
Che Chart at the right specifies the grade of the common mistakes mentioned here 
of Gargoyle Mobiloils which is scientifically will show you engine results—economy and 
correct for your car. power—which you may never have had 
The use of that oil and the avoidance before. 


RSON 







Mobiloils 


A grade for each type of Motor 


Domestic Branches: 


New York Philadelphia Detroit Minneapolis Kansas City, Kan. 


Boston Pitisburgh Chicago Indianapolis Des Moines 
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Chart of Recommendations 











for AUTOMOBILES 
(Abbreviated Edition) 


oAFGOrLe 
Mobiloils 


A grade for cack type of motor 
How to Read the Chart 


HE Correct Grades of Gargoyle Mobiloils for 
engine lubrication are specified in the Chart below 


A means Gargoyle Mobilail “A” 

B means Gargoyle Mobiloil “B” 

E means Gargoyle Mobiloit “E” 
Arc means Gargoyle Mobiloil Arctic 


These recommendations cover all models of both 
and hicles unless otherwise 





specified. 


Where different grades of Gargoyle Mobiloils are 
recommended for summer and winter use, the winter 
recommendation should be followed during the entire 
period when freezing temperatures may be experienced. 

This Chart is compiled by the Vacuum Oil Com- 
pany’s Board of Automotive Engineers, and constitutes 
a scientific guide to Correct Automobile Lubrication. 

If your car is not listed in this partial chart, consult 
the Chart of Recommendations at your dealer’s, or 
send for booklet, “Correct Lubrication,” which lists 


the Correct Grades for ail cars. 
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The immediate solution of material handling problems is 
essential to the efficient development of marine and inland 
freight terminals 





- : ee 
‘ “ -_ 
eam = “ : ’ whe 
. 





How electricity improves 
terminal facilities 


T= science of building great ships is not without a parallel science of 
building equipment to load and unload them. Today, when a big 
ship docks, a giant power quickly gets under way to clear the hold 


this power is electricity applied to large and small material handling 
Portable Elevator devices. 


Trolley Type Surface Locom« tive 
works fast between ship and ware house 





handling a ton a minute 





Unloading ore at the rate of fifteen tons per minute is the way the Hulett 

unloader works for one dock company. For loading and unloading 

PR cr hl cargoes at ports, the electric crane and hoist prove to be the most eco- 

iieeaine nomical, most flexible, and most rapid of all machinery. For short 
“hi distance moving of material, the electric conveyor speeds the work. 


Where goods have to be moved greater distances along piers or in ware- 
houses, the storage battery tractor and trailers make quick headway 

and portable elevators stack high, neat piles in fast time. In the yards 
of big industries, electric locomotives simplify transportation problems. 


All these devices, electrically equipped and controlled, are busy and 
consistent factors in conserving hours, and eliminating congestion in 
handling the world’s goods. 





Storage Battery Locomotive 





hauling 50 tons of copper plates Your needs of material handling equipment can best be filled by the 
1000 Ibs. per minule manufacturer who, in building his product, obtains the specialized 
cited from 30 to 50 feet in height electrical experience and products of the General Electric Company. 





Gene ral 
Saag Company tiene . 


@Electric 


3-502 
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Putting horse-power 
over the jumps 


HE blasting heat that most of us 
have felt as a boiler fire door is 

opened is cool compared to the white 

hot gases further in, that rise from the 

incandescent fire bed to be sucked back 

through the boiler and to the stack. 


Their rush is swift, but before they 
can reach the stack, they have been 
forced to take the longest and most 
devious path through great racks of 
water-filled tubes, so that the water 
in the tubes will have every possible 
opportunity to absorb the heat from } 
the gases. 


To force them to take this longest 
path through the boiler, hurdles have 
been devised by engineers, over which 
this plunging flood of heat, energy, 
horse-power, must go, over and under, 
and up and down. 


These hurdles, or baffle walls, as 
they are called, once presented many 
difficulties from a structural stand- 
point. They obviously must withstand 
great heat. They must be flame-tight, 
even though necessarily pierced and 
honeycombed by hundreds of tubes 
that change size as they heat or cool. 


Johns-Manville has introduced a 
new departure in baffle construction, 
that of pouring the wall around the 
tubes just as concrete is poured. 


Such baffle walls are really leak- 
proof and resistant to high furnace 
temperatures, and unaffected by con- 
traction and expansion of the tubes 
passing through them. They make 
new fuel economies possible in steam 
boiler operation. 


This is but one of the many depart- 
ments of Johns-Manville Engineering 
in the great cause of power saving. 
In addition to Baffle Walls, a complete 
line of High Temperature Cements 
has been developed to protect boiler 
fireboxes, retorts, cupolas, and dryers, 
from destruction by high heats. 











For the prevention of air leakage or 
infiltration there are other materials to 
be applied to the outside of boiler 
settings—all a most vital work in the 
conservation of fuel. 


Here are a few Johns-Manville products: H. W. JOHNS-MANVILLE Co. 
Monolithic Baffle Walls 85% Magnesia Pipe Insulation Madison Ave. at 41st St. 
‘Refractory Cements 85% Magnesia Block Insulation New York City 
yo inn NS ea Pay tear rong insulation 10 Factovies—Branches in 64 Large Cities 
ar or og Felted Sheet and Block — and Breeching Lining Cenedion Joke Manville =a 
aS SE ESS_-=-=—===_=_— 








and its allied products 


INSULATION 
that keeps the heat where it belongs 
CEMENTS 
that make DosieT walls (eak-proof ce 
ROOFINGS 
het cut down fire risks ‘ 


PACKINGS 
that save power waste 


LININGS 


oy Serves in Conservation 
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Emptying Eight Freight Cars into a Thimble 
ICTURESQUE Long Park Plateau, in the Paradox 
P Valley, Colorado, is the location of the group of 
radium luminous material claims which are steadily 
producing tons of radium-bearing carnotite. The 
nearest railroad is 58 miles distant, a trip of three and 
a half days for the six-horse wagons over rugged 
country, toe rough for even light motor trucks. 
Starting east with 250 tons of carnotite, a few 
weeks’ production at the Long Park mines, filling 8 
freight cars, the ore travels 2,600 miles through Den- 
ver, Chicago and New York, until the cars are finally 
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No Relation Between Cultivation and Rainfall 

Pe ueden scientific records kept by the National 

Weather Bureau for more than a half century 
show irrefutably that the time-honored theory that 
the cultivation of semi-arid land increases the amount 
of rainfall in that region is wholly incorrect. During 
the period under discussion a decided increase in the 
area of cultivated land is noteworthy in the Great 
Plains States and yet there has been no definite and 
permanent increase in the precipitation records of 
that section of the country. The rainfall reports of 
Uncle Sam's scientists show that during the period 
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one and the boundary line for cropping activities may 
again be carried far eastward of its 
tion. The rainfall of the Great 
considerably from one season to another but its vaga 
ries are, in no respect, due to the increase or d'minu 
tion in the area of tilled crops planted and harvested 


previous loca 


Plains section varies 


Protection of Steel from Rusting by Painting 


pve useful notes on the protection of steel struc 
h tural work from rust by means of painting are 
given by J. H. Shean in the Canadian Engineer. Ac 
cording to the author, the first coat of paint laid on the 























unloaded at the main radium luminous material from 1868 to 1892 inclusive the average precipitation well-cleaned steel-work is of great importance from 
plants in Orange, New Jersey. for the Great Plains States was 19.25 inches while for the point of view of rust prevention. The most gen 
Scientific knowledge and infinite patience reduce the period from 1893 to 1919 the average rainfall was erally accepted “inhibitive’ pigment is red lead It 
that tremendous bulk of 250 tons of ore to scarcely a only 18.58 inches despite that the acreage of tilled crops is now possible to buy red lead containing only 2 per 
thimbleful of radium, cent of litharge (which 
Three distinct plants in excess causes the 
and hundreds of proces- fz pith Hi, Yee troubles associated with 
ses make possible the this pigment) and 98 
final desired reduction— > per cent true lead, PbO 
one gram of radium ele- : This makes an _ ideal 
ment. paint for a first coat 
It seems inconceivable Being extremely fine it 
that a gram, which is fills ill pores and 
approximately 1/28 of brushes out in 2 smeoth, 
an ounce, can be worth | even = film, ree from 
$120,000. Yet this is voids It sts) n 
true of radium = and place vertical ! 
when one realizes that faces d dow wot t 
that tiny amount of ra- r mder ft brush 
dium combined with rhe vehicle with which 
20,000 grams of the se- the lead is mixed is 
cret process phospho- fully as important as 
rescent zine sulfide re- the pigment itself. The 
sults in sufficient radium merit of linseed oil is 
luminous material to SCARCELY A THIMBLE FULL well known, although 
self-light for life 667,000 the pairt tilm much 
watches or clocks, the better f reinforced 
true value of radium to » with Japan oil. Japa 
modern society is ap- oil, besides reinfors y 
parent. the oil film igainst 
In other words, one shrinkage, furnishes suf 
gram of radium plus ficient driers of the 
20,000 grams of zinc right kind. The amount 
sulfide equals enough of red lead to be used 
radium luminous mate- in one gallon of vehicle 
rial to self-light the is a question on which 
time piece of every male engineers differ, he 
adult in the City of general average for rail 
New York. road use be thout 2o 
All of which is inter- pounds to the l 
esting in view of the The usual d aft 
fact that the State of coats are probably all 
New York has recently good if applied rightly, 
purchased two and a but the fact remains 
quarter grams of ra- that they are all heat 
dium, the largest com- attractors Unless the 


mercial transaction of 
its kind ever made and the first purchase of radium 
by any State for a purpose of social utility. The 
1920 State Legislature voted an appropriation of 
$225,000 for the purchase of the radium. The reason 
why this rather imposing sum does not go very far 
in the purchase of radium is as stated above; but 
perhaps it will be a little more clear if we consider 
the direct visual appeal of the drawings herewith. 
The radium is to be used for research work in be- 
half of the New York State Institute for Malignant 
Disease, under the direction of Dr. H. R. Gaylord and 
his staff in Buffalo. The first shipment of one gram— 
about one-thirtieth part of an ounce, was delivered 
to a representative of the Institute in a lead cylinder 
eight inches in diameter and a foot long. The Bureau 
of Standards tested the radium and certified as to its 
weight and purity. 


These graphic comparisons tell why a gram of radium sells for $120,000 


increased very appreciably during the latter interval. 

Furthermore it has been conclusively demonstrated 
the wet years and dry years do not occur—as popularly 
believed—in periods of two to three years each, There 
is no regular or routine occurrence of these times of 
drought or abundant precipitation. Sometimes the dry 
years come during wet periods or vice versa. It is not 
possible to predict potential precipitation from past 
records. A wet year may be followed by a very wet 
one or a dry year may succeed another dry one as the 
case may be. However, years of abundant and well 
distributed rainfall encourage a western extension of 
the cultivated area, and when a succession of favor- 
able seasons occurs the farming operations are pushed 
much farther west into regions which ordinarily do not 
provide anywhere near enough moisture for profitable 
crop production. The following season may be a dry 





material is the 
main consideration, there is no reason why steelwork 
should not be painted in light colors and their resist 
rays would certainly be easier on the oil 


price of 


ance to heat 


film which holds the pigment together than the dark 
colors which attract and hold the heat rays. The light 
colors will last sufficiently longer than dark colors to 
pay any extra expense. It may be argued that light 


colors become unsightly in a short time from dirt and 
smoke. This cannot be noticed to any extent 
overhead on through truss bridges and overhead bridges 
on which even if painted black smoke marks show 

It would appear from this rather detailed discussion 
of the scientific aspects of what has usually been looked 
by the rule of 
thumb or the buyer’s whim, that it will indeed be a pay- 
ing proposition to subject the painter's materials and 


technique to thorough scrutiny. 


except 


upon as a commonplace to be settled 
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Modernizing the North River Waterfront 


HE agitation in favor of a thorough reconstruc- 
tion of the facilities of the Port of New York 
has shown its first fruits in the plans of the 
Departme: of Docks for a complete rebuilding of 


Street 


Manhattan waterfront of the Hudson River. 


thirty-two pliers extending north from Vesey 


on the 


Credit for this extensive work is due to Dock Commis- 


sioner Murray Hulbert, who is now abroad for the 
purpose of studying the up-to-date facilities of the 
leading po! of Great Britain and the Continent. 
briefly stated, the plan centemplates the removal of 


thirty-two of the present narrow piers, with their inad 


equate sli; nd the construction, in their place, of 
eighteer le piers, with wide slips between them, 
capable of accommodating the largest vessels, 

Every one who is famillar with conditions at this 
port s known that our pier system was antiquated ; 


und that portion of the recent report of the Dock Com- 


missioner which deals with the history of this stretch 
of the Hudson River pier system reveals how antiquated 
, and gives some very interesting data as to its in- 


ception and su 
We are told tl 


the North River 


equent development 
up to the year 1830 the shore along 
consisted of a series of beaches, with 


eceasional landing 


platforms built out over them. The 
commerce of the city was carried in sailing vessels, 


which were noored in deep water, the freight being 


msferred between ship and landing stage by small 
boat Phen the citizens who owned waterfront grants 
where 1e witer was sufficiently deep, began bulk- 


heading their properties so that vessels could lie along- 
de und discharge and load direct to shore; and it 


was this work that marked the beginnings of what is 


now know s West Street. The next development came 
in 1857, when the Board of Aldermen began to bulk- 
head the shere and build piers; and thereafter no 
private owner was permitted to build piers without 
permission of the city authorities, 


Shortly afrer the Civil War, the need for a compre- 
heasive plan was felt, and in 1870 the first Board of 
ited, and Gen, George B. McClellan, as 
up the plan of 1871, which 


locks Was cre 


is chief ineer, drew 


provided, between Vesey and Perry Streets, a contin- 


ious bulkhead line, with a pierhead line 600 feet out 


in the river Piers not over 600 feet in length were 
located at definite locations, The traffic requirements 


if that day and the future were believed to be amply 
making these piers from 40 to 60 feet wide, 


them of from 100 to 150 feet. 


net by 
vith slips between 
Many of those piers are in existence today. 

Now McClellan was a capable engineer and we may 
be sure that beth he and the civic bodies in cousulta- 
tion with which he 


ve layout of the Manhattan water- 


worked believed that in this, the 
first comprehens 
front, they were making ample provision for future 
developments, both as to the size of ships and the 
magnitude of the traffic to be handled. 

It would be unjust to the city fathers of that day 
to say that they were lacking in vision; rather, the 
present congestion is to be blamed upon the city ad- 
ministrations of a later day for failing twenty-five 


vears ago to at least commence the reconstruction which 
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is now to be undertaken after a lapse of fifty years. 
When 
Commissioner Hulbert returns he should subject even 


The moral of the whole thing is obvious. 


the present plan to mature consideration, based upon 
the data he has gathered in Europe where piers of 
Furthermore, 
any plan for improving the North River waterfront 
should be worked out with a view to its coéperation 


from 300 to 500 feet width are common, 


with the double-deck elevated railway, which will ul- 
timately be built from the North River Bridge at 
Fifty-ninth Street to the Battery. 

We are gratified to note that the plans for the new 
piers provide for a 30-foot apron at the side of the 
piers for railway tracks which will be spanned by 
guntry cranes. This is in line with the latest practice, 
and it will add immensely to the rapidity of turn- 
around of the ships that lie at these piers. 


Double-Decking a Cure for Street Congestion 
ROBABLY there was never a time in the his- 
tory of this city when the matter of congestion 
of our city streets and the remedies therefor 

The files 

of the Screntiric AMERICAN show that many decades 

ago plans were being suggested for getting rid of the 
congestion which even then was felt to be intolerable. 

But conditions that were intolerable then would today 

be welcomed as a positive relief in some of our more 


received so much attention as it does today. 


crowded centers on Fifth Avenue and downtown. 

Of all the suggested plans for relief, none would be 
so immediately effective as the double-decking of a 
few of our most congested arteries of travel. We have 
ulways strongly advocated this plan, in favor of which 
everything can be said and against which there is no 
serious objection. The double-decking of a_ street 
would immediately double and more than double its 
capacity, since it would not only double the number 
of foot passengers and vehicles that could comfortably 
make use of it, but, because of the greater fluidity of 
this traffic there would be a resulting increase in the 
number of people and vehicles that could pass a given 
point in any period of time on each level. 

The city of Chicago is satisfied that double-decking 
is practical, and it is going to carry out a work of 
this character in what is known as the South Water 
Street improvement, which will extend for several 
blocks, or about 3,500 feet, along South Water Street. 
Several purposes are to be served, the first of which is 
to secure a new east and west thoroughfare on the 
margin of the well known “loop,” the central business 
district of Chicago, which will serve as a by-path for 
heavy Also, it 
will avoid interference of east and west trucking traf- 
fic with normal north and south traffic over the river 
bridges. Frenting on the river it will naturally pro- 
vide freight handling facilities; and also, in addition 
to separating the fast and slow traffic and increasing 
traffic capacity, there are certain auxiliary advantages 
secured in the way of providing parking accommoda- 
tions for automobiles, and the facilitating of the de- 
livery of freight to adjacent buildings on two levels. 

All heavy motor trucks, trolley and horse-drawn 
vehicles would be confined to the lower level, the upper 
deck being reserved for light motor trucks and auto- 
mobiles. The absence of tracks would make it possi- 
ble to utilize the center of the upper roadway for the 
parking of automobiles—an arrangement which would 
greatly increase the number of people who use their 
machines to reach their business offices. The upper 
deck would extend down the crosstown streets at the 


traffic which now crosses the route. 





more congested centers; elsewhere, access would be had 
by means of inclines. These would be less than half 
the width of the side streets; the ramps for down- 
town traffic leading west and those for uptown traffic 
to the east 

Now all of these advantages, with the exception of 
those pertaining to river frontage, would be secured if 
the same method of double-decking were applied at 
some of our most congested centers, say on Broadway, 
Fifth Avenue and certain of the crosstown streets. 
By judicious codperation of the engineer and the 
architect, the upper deck could be so laid out as to 
avoid the unsightly constructions which form our ele- 
vated railroads, An obvious suggestion looking to 
this end would be to build the supporting columns and 
floor beams in a series of flat arches and encase the 


August 21, 1920 


whole in white glazed terra cotta. For lighting the 
lower deck or street level, it would be sufficient to 
reserve the upper deck for light automobile traffic and 
fill in the floor from curb to curb with a heavy design 
of skylight construction, similar to that now used on 
passenger sidewalks. Heavy trucking would be rele- 
gated to the lower deck at street level. An incidental 
advantage of this system would be that the store 
frontage along the street would at once be doubled, since 
property owners would readily appreciate the advan- 
tuge of having additional window display on the sec- 
ond floor. Another and very practical advantage 
would be that the lower deck would afford a com- 
pletely sheltered thoroughfare in rainy weather and 
during the snows and frosts in the winter time. 


Our Share of the Surrendered German Ships 


T was difficult to realize that the five rusty and 
unkempt ships, the battleship “Ostfriesland,” the 
fast cruiser “Frankfurt,” and three destroyers, 

us they made their way slowly into New York harbor, 
were once among the finest representatives of their re- 
spective types in the German navy. In their war-and- 
weather-worn condition could be read the tragic his- 
tory of the German navy since the battle of Jutland; 
for to the scars of that battle have been added the neg- 
lect of several years of inactivity in German ports. 
and the marks of long submersion beneath the waters 
and in the mud of Scapa Flow. 

The question has been frequently asked as to what 
disposition will now be made of these ships. So far 
as the inclusion of any of them in our Navy is con- 
cerned, it may be stated at once that, though they came 
into harbor flying our flag, none of them will ever go 
into active commission—this for the reason that the 
terms of their award to the United States by the 
Allied Naval Commission, after they had been sur- 
rendered under the Versailles Treaty, provide that 
they must be destroyed within one year. 

The tentative plans of the Navy Department contem- 
plate the exhibition of the battleship “Ostfriesland” in 
a few of the leading ports of the country, after which, 
in accordance with our engagement, the five vessels 
will be destroyed. Previous to that, however, a thor- 
ough study of their hull construction and armor plan 
and of their engines will be made by representatives 
of the Bureaus of Construction, Engineering and Ord- 
After that the “Ostfriesland,” at least, will be 
allocated to a service in which she will prove to be of 
the greatest value to the Navy. She will be used 
for target practice and gradually shot to pieces for 
the sake of the invaluable lessons which can thus be 
learned. It will be remembered that one of our early 
battleships, the “Texas,” renamed the “San Marcos,” 
was used for the same purpose. 

What renders the “Ostfriesland” of such great value 
as a target is the fact that the Germans paid partic- 
ular attention to the protective elements in their bat- 
leships, and that they probably put a larger percentage 
of the displacement of their ships into deck and side 
armor than any other contemporary navy. Their armed 
vessels received a terrific hammering from the 13.5- 
and 15-inch guns of the British, and it was their very 
excellent armor protection, and particularly the pro- 
tection afforded to the vitals by well-disposed deck 
armor, which kept the high-explosive shells out of the 
magazines and enabled the badly punished fleet to 
get back to port. 

Not only will the “Ostfriesland” give us an excellent 
opportunity to determine just how much and what 
kind of damage the various types of shell can do on a 
comparatively modern battleship, but she can be used 
for practice at those extreme ranges of 18,000 to 20,000 
yards and over at which future engagements will 
probably be fought. 

As to the fast cruiser “Frankfurt” and the three de- 
stroyers, it is certain that even if the terms under 
which we received these ships did not call for their 
destruction within a year, they are in such poor con- 
dition as the result of neglect and submersion at Scapa 
Flow that it would never pay to repair them for use in 
our own Navy. Even if they could be refitted and 
placed in commission, they are so different in speed, 
accommodation, character of armament and general 
maneuverability that it would be difficult, if not im- 
possible, to fit them conveniently into our fleets. 
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Naval and Military 


National Guardsmen to Enter West Point.—The 
attention of the Governors of the several states has 
been called by the War Department to the fact that 
enlisted men of the National Guard who on July Ist, 
1921, shall be frdm nineteen to twenty-two years of 
age and shall have served one year in the National 
Guard will be eligible for selection as applicants for 
admission to the National Military Academy. 

The Fastest American Destroyers.—All Ameri- 
ean records for speed were broken by the torpedo boat 
destroyer “Satterlee” during her standardization firing 
over the measured mile off Rockland, Maine, when she 
made a mile at the rate of 38.26 knots. The best pre- 
vious record of 37.04 knots was held by the American 
destroyers “Dent” and Wickes.” The boat also estab- 
lished a new record in her class for horsepower, de- 
veloping a maximum of 31,223. The “Satterlee,” which 
has been in commission six months, was built by the 
Newport News Shipbuilding and Dry Dock Company. 

The Fifteen-Inch Guns on the ‘‘Hood.’’—At first 
sight it may seem strange that the “Hood” should carry 
only the same armament as the “Queen Elizabeth,” 
built some eight years before the “Hood.” As a mat- 
ter of fact, the “Queen Elizabeth’s” guns are forty- 
two calibers in length; but the guns of the “Hood” 
are forty-five calibers long and have greatly increased 
muzzle velocity. It is believed that the gun weighs a 
little under one hundred tons and fires a 1,950-pound 
shell with a muzzle velocity of 2,800 foot-seconds. 
Another improvement over the “Queen Elizabeth” is 
that the new guns have an elevation of thirty degrees 
for a maximum range’ of 38,000 yards. The loading 
gear has been so improved that the “Hood” is credited 
with being able to fire a salvo of eight guns every 
thirty-five seconds. 

The Aircraft-Carrier ‘‘Eagle.’’—When the British 
decided to build a fleet of aircraft carriers they 
changed the design of one of the battleships so as to 
provide landing and starting platforms and interior 
accommodations for aircraft. This ship has recently 
been completed, and she forms the third large aircraft 
carrier, the others being the well known “Argus” and 
“Furious.” Many British officers consider that the 
“Eagle” is altogether too slow to make an efficient air- 
craft carrier. She was originally constructed as a 
dreadnought battleship for Chili. 
was 22.75 knots, and it is possible that her lightening 
up due to the removal of heavy guns, ammunition, et 
cetera, may have enabled the speed to be raised to 
25 knots. An aircraft carrier, however, should have 
at least 30 knots speed. 


Her designed speed 


Japanese Strength in Super-Dreadnoughts.—We 
are not among those who believe that the growth of 
the Japanese fleet represents any threat to our naval 
supremacy in the Pacific. When the super-dread- 
noughts that Japan has built or now has on the ways, 
or has proposed for construction, have been completed, 
she will have in dreadnoughts of the first class only a 
little over one-half the super-dreadnought strength of 
the American fieet when the three-year program of 
1916 has been built. At present she has four of this 
Class and has under construction four others, se that 
when all are completed she will have a total super- 
dreadnought tonnage of 251,000. Even if our super- 
dreadnought fleet is equally divided between the At- 
lantic and the Pacific, we would still have a great ex- 
cess in strength in the Pacific over this Japanese fleet. 

Warship Tonnage of the World.—In a state- 
ment made by Rear Admiral Albert P. Niblack, Direc- 
tor of Naval Intelligence, before a Committee of Naval 
Affairs, the warship tonnage of the principal naval 
powers on July 1st, 1919, wes as follows: The ves- 
Sels completed in total tons were, for Great Britain, 
2,652,180: the United States, 1,160,355 tons; France, 
623,850 tons; Japan, 580,716 tons, and Italy, 454,293 
tons. The total tonnage of ships building was for 
Great Britain, 246,650 tons; for the United States, 
995,318 tons; for France, 247,050 tons; for Japan, 
267,250 tons, and for Italy, 147,250 tons. These fig- 
ures for ships built must be reduced for Great Britain 
by several hundred thousand tons, for the 150 vessels, 
including pre-dreadnoughts which have been stricken 
from the list. Similar deductions on a smaller scale 
should be made for the other powers. 


SCIENTIFIC AMERICAN 


Astronomy 

More Newspaper Astronomy.— An English news- 
paper, quoted in Popular Astronomy, undertakes to 
answer the question “Why Is thé Moon Not Always 
Round?’ and enlightens its readers in the following 
terms: “It is, The reason it changes in appearance 
is that the earth’s shadow is thrown upon it by the 
sun, and the. size of the shadow varies each night 
when the moon is visible.” 

Sunspots Visible to the Naked Eye.—The fre- 
quency of sunspots large enough to be visible to the 
naked eye is greater than is generally supposed. At a 
recent meeting of the British Astronomical Association 
it was stated that members of the Solar Section of the 
society had observed the sun with the naked eye on 
302 days during 1919, and on 126 of these days spots 
had been seen with the naked eye. 

Spectroscopic Parallaxes.— Messrs. Adams, Joy and 
Strémberg report that the rapid accumulation of 
parallaxes determined with a high degree of accuracy 
by the trigonometric method has made it possible to 
complete a revision of the standards of reduction 
used in the new spectroscopic methods of determining 
paurallaxes, and to derive values that may be consid- 
ered as subject to but little modification in the future. 
In their comparison of the results of the two methods 
they have used trignometric parallaxes for 657 stars. 
Omitting a few stars that present special difficulties in 
the application of the spectroscopic method, the aver- 
age difference between values found by the two pro- 
cesses is only .001 second of arc—a difference compar- 
ing favorably with that found between the results ob- 
tained by different observers using the trigonometric 
method alone. 

Occultation of a Star by Saturn.—The occultation 
of the star Leipzig I., 4091, by Saturn on March 14, 
1920, was observed under favorable conditions at Mr. 
Reid’s Town, 
From the report of the observations published by Mr. 
Reid, it appears that certain phenomena were of strik- 
ing interest; viz. (1) there was very little diminution 
of light when the star was behind the ring, and (2) 
the light of the star died out gradually before immer- 


observatory, Rondebosch, near Cape 


sion, and on its reappearance the star seemed to be 
within the disk of Saturn. From the first of these 
facts, says the Journal of the British Astronomical As- 
sociation, seeing that the ring is now turned to us 
almost edgeways, it would seem that the particles of 
which the ring is composed are either very much 
smaller or farther apart than they have heretofore 
been supposed to be. From the second observation the 
inference may be drawn that Saturn is a smaller 
globe than has been assumed, and that it is surrounded 
by an atmosphere of considerable extent. 

Color Changes on Jupiter.— Writing in the Monthly 
Notices R.A.S., Mr. A. Stanley Williams deals at length 
with a recurrent change in the color of Jupiter’s equa- 
torial zone. This zone is normally nearly pure white. 
Toward the end of 1869, Mr. John Browning called at- 
tention to a remarkable change to a deep tawny yel- 
low, and several attempts were made about that time 
to trace the history and possible periodicity of simi- 
With the observa- 
tions since accumulated at his disposal, Mr. Williams 


lar changes previously observed. 


finds that during the past 150 years there have been at 
least five occasions when the tawny color made its 
appearance in a very definite manner, viz., 1789, 1839, 
1860, 1871 and 1898. Its visibility generally lasts 
about three years. It has recently reappeared, and 
was described last April as very conspicuous. Apart 
from this broad orange-colored band the planet is, at 
present, remarkably free from color. Taking into ac- 
count certain less definite appearances, Mr. Williams 
finds a period of 11.95 years. This is so near the 
planet’s period of revolution around the sun that the 
true period is probably identical with it. The tawny 
color makes its appearance a little before the planet 
reaches perihelion. The writer has found nearly the 
sume period for changes in the color of the two dark 
equatorial belts. A connection with the sunspot period 
naturally suggests itself. This is generally supposed 
to be about 11.1 years, but it is noteworthy that Pro- 
fessor Turner, by harmonic analysis, has derived a 
period of 12.0 years for the interval 1860-1894 and 
also for the interval 1889-1919. 
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Aeronautics 


Holland to Java Flight.—The Dutch Government 
contemplates offering a prize for the first Dutch aviator 
who flies from Holland to Java, 
have already offered themselves. Lieutenants Backer 
and Wullften Palthe, who will make the journey in a 
Vickers F-3, fitted with two Rolls-Royce engines, will 
fly from Amsterdam via Brest, Marseilles, the Piraeus, 
Basra, Karachi to Culcatta, and thence via Rangoon, 
Penang and Singapore to Batavia, in Java, 


Three competitors 


Gordon-Bennett Cup Race.—The French Acro Club 
will make the contest for the Gordon-Bennett Aviation 
Cup an occasion of considerable importance, according 
to all reports from France. The race is to be the 
principal event of an “Aviation Week,” in which avi- 
ators from numerous countries will compete for prizes 
Rumor has it that the United States bas several sur 
prises in store for the Gordon-Bennett race, among 
these a new engine of tremendous power for its weight 
It would not surprise us if the American aircraft man- 
ufacturers were well represented ; indeed, an American 
may even win the great contest if ali we have heard 
about the new engine is true, 

Oxygen Heater for High Fliers.—The Army is con- 
ducting tests on a new apparatus for heating oxygen 
at high altitudes, in order to prevent a recurrence of 
failure such as experienced by Major tudolph 
Schroeder recently in his record climb. The appara 
tus consists of a refined thermostatic interrupter in 
connection with electric resistance coils, attached to 
the oxygen generator. The apparatus heats the oxy 
gen as it leaves the exhaust valve of the container, and 
keeps it heated until it reaches the distributer. This 
prevents any moisture present from freezing in the 
delicate distributer, and it also heats the oxygen again 
before it enters the pilot’s mask. 

Our Dirigible R-38.—We understand that the Am- 
erican crew to be trained in England to fly back our 
monster airship, the R-38, has been selected We 
hear also from England that the ship wiil be ready 
to commence her exhaustive trials fairly soon, It 
takes a long while to tune up an airship—there are 
so many balances to be perfected, apart altogether 
from engine trials and the like. The following figure 
which have not been published in this country befere 
will give a fair idea of the dimensions of the R-88, in 
comparison with the R-34, which flew the double At- 
lantic journey last summer, 

R-34 R-38 

Length (in feet) 639-5 695 

Capacity (in cubic feet) 2,000,000 2,700,000 

Tonnage 60-7 92-0 

Maximum Speed 58 70 
The German airship “Bodensee,” to which.so much 
publicity has been given, is more than one hundred 
feet shorter than the R-38, has a gas capacity of enly 
700,000, and is of 21-3 tonnage. It is claimed, how- 
ever that her maximum speed is 80. Her main dis- 
advantage is obviously her inability to travel great 
distances on account of her limited gasbag capacity. 

High Speed and High Altitude.—Major Schroeder 
after his recent height record flight, made an interest 
ing statement that he believed that at great heights— 
heights beyond those he has reached-—it would be pos- 
sible to make use of air currents and to fly at enor 
mous speeds. Some French inventors now claim that 
in a few years it will be possible to fly at a height of 
40,000 feet and maintain a speed of nearly 300 miles an 
hour. Mr. Kipling many years ago prophesied that in 
an aircraft all metal and of cigar shape we should 
hurtle through space at heights of rarefied atmosphere 
What 
exactly the propellers would have to bite upon he did 


where there was practically no air resistance 
not disclose. But the French inventors have produced 
a mechanism which compresses the air in which the 
propeller rotates to normal atmosphere. The economic 
value of this invention is obvious, for the higher one 
goes the more quickly One travels and the quicker the 
journey 
On the other hand, if there be these furious air cur- 
rents at very great heights as Majer Schroeder hints, 
there will be insurmountable air resistance in some 
By the way, someone recently referred to 
the gallant Major as the man who had fallen farther 
than anyone except Adam! 


is accomplished the less fuel will be used 


directions. 
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Left: In the coal mine, with the miner and laborer. The ever-increasing wages of the coal hands is reflected in large degree in the high price of coal. Right: The 
coal breaker, where the coal is broken and the slate removed, making the coal ready for market 


Is There a Coal Shortage? 


\ Survey of the Coal Question in Our Largest Coal-Consuming Center 
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from which every man, woman and child 
in the country would suffer. 
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lier cities, it is an absolute neces 
n New York Without it elevators 
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a result many coal cars instead of mak- 
ing a four-day trip to Cleveland or To- 
ledo, made four-week trips to Duluth. 
This drew heavily on the already inade- 
quate supply of coal cars, adding to the 
uncertainty of deliveries to New York. 

Then followed the influenza epidemie 
which had the effect of making deliveries 
still lower and more erratic. And finally, 
when traffic was getting back to normal, 
there came the “outlaw” rail strikes and 


Much has been said about the use of coal cars for transporting building materials. the transportation system of the Kens 
Here is undeniable evidence that such has been the case. This — tied in knots, many of whics 
practice is in direct viotation of the Interstate have still to be untied. 
Commerce Commission’s ruling (Continued on page 189) 
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A Concrete Oil Tanker 

HE launching of the 7,500-ton con- 

crete oil tanker “Cuyamaca” recent- 
ly took place at San Diego, Cal. The 
ship, which is shown in the accompanying 
illustration, is 434 feet long and as trim 
as any steel freighter. Just behind the 
“Cuyamaca” is a sister ship soon to be 
launched. The two tankers were built for 
the United States Shipping Board and 
have been chartered by the France and 
Canada Steamship Company. These two 
ships formed part of the Shipping Board’s 
program for the construction of a fleet 
of concrete freighters. It has been an- 
nounced that it is not the intention of the 
Board, ut least for the present, to build 
any more of this type. 


The Contest for the Harmsworth 
Motor Boat Trophy 

N preparing for the 1920 contest for 

| the famous Harmsworth trophy for 

one of the most coveted of 

trophies, American  build- 

experience, con- 


motor boats 
international 
ers, profiting by past 








by Sir Mackay Edgar, and “Sunbeam 
Desenjol,” which belonged to Mr. Coat 
Allen. In the first race “Miss America 
came in first, having covered the thirty 
miles at an average speed of 
her fastest lar being covered at the rate 
“Miss America” cove red 
the course in 38 minutes 17 2/5 seconds: 
“Maple Leaf VI,” second, in 41 minutes 
third boat, 
Desenjol,” took 43 minutes 30 seconds: 
and “Miss Detroit V,” the fourth in line, 
required 46 minutes 
the thirty miles. The compuratively slow 
time of “Miss Detroit \ is due to the 
fact that she developed engine 
the fourth round, and af 
unable 


51.45 knots, 


of 56.63 knots. 





30 seconds: the “Sunbenm 


12 3/4 seconds for 





trouble in 


} } 
er that she was 


again to maintain her maximum 
‘Maple Leaf \ also had eng 
trouble and had to retire from the ra 


which put “Miss Detroit” in the fourth 


speed. 





structed three boats of exceptionally high 
power in proportion to their size and 
weight, which were designed to meet the 
yariable conditions at the course, which 
is laid off the Isle of Wight. We pre- 
sent illustrations of these three boats—‘Miss America,” 
“Miss Detroit V”’ and “Whip-po-Will, Junior.” 

It is needless to say that all three are of the hydro- 
plane type, and each of them developed on trial speeds 
which made the prospects of our capturing the cup 
look very favorable. “Whip-po-Will,” owned by Albert 
L. Judson, of New York, was the most 


Launching of the concrete 7,500-ton, 434-foot, oil tanker “‘Cuyamaca’’ at San was 
Diego, Calif. This and a sister ship, shown astern in the picture, 


were built for the U. S.Shipping Board 


power and driven by ie same type of engine as “Miss 
America,” but considerably larger and more seaworthy. 
This boat which he named “Miss Detroit V” is 38 feet 
Jong and 8 feet in beam. It was known that some of 
the foreign competitors would probably build up to 
the limit of length at forty feet, and Mr. Wood fig- 


place. 
The second day’s race was also won 
by “Miss America,” with “Miss Detroit \ 
in second place, “Maple Leaf 4 t! 
and “Maple Leaf VI" fourt! The time 
of “Miss America” for the thirt 
37 minutes 5 1/3 seconds, and her 
average speed was 55.42 knots Her 
highest speed, made during the first lap, 
was 56.41. “Miss Detroit V" too} 7 
minutes 45 4/5 seconds to cover the course ind 
“Maple Leaf V” took 37 minutes 59 second “Maple 


Leaf VI" was fourth and “Sunbeam Desenjol’ fifth 
The Harmsworth Cup comes once more to Ameri 

and as Sir Mackay Edgar, owner of “Maple Leaf \ 

expresses his purpose to build a faster boat a 


again, we may see another race for 





powerful of the three American crafts, 
being driven by two Bugatti engines in 
tandem, whose combined 
about 900. Unfortunately, during the pre- 
liminary tuning up of this boat on the day 
before the caught fire and 
sank. The other two boats were designed 
and built by G. A. Wood, of Detroit, who 
more than any other man in this country 
has contributed to the development of hy- 
droplanes of extremely high speed. Both 
boats have the same motive power, con- 
sisting of two reconstructed Liberty en- 
gines, drfving propellers, the 


horse-power is 


races, she 





separate 





Cup next year, probably on the Det: 
River, 


Oil, Sugar and Alcohol from an 
African Tree 


. ee sump tree or Balanites aeagyptiaeg 
Del., five or six million tons of hos 


fruit are gathered annuall n Senegal 

a variable source of oi], sugar, and alco 
hol, The fruit consists of an oleaginous 
spindle-shaped kernel enclosed in hard 


fibrous shell and surrounded by swe« 








combined being about S00. 
The faster boat of the two, “Miss Amer- 
ica,’ is a craft of extremely small di- 
mensions, considering her great horse- 
power. She is twenty-six feet in length by seven feet in 
beam. Experience on the other side has shown that 
a boat of such dimensions and speed is at a serious dis- 
advantage in the choppy seas which are liable to be 
experienced on the Isle of Wight course, aad accord- 
ingly Mr. Wood built another boat of the same horse- 


horse-power 


‘‘Miss America,’’ built and owned by G. A. Wood of Detroit, Mich. Winner of 
the Harmsworth Cup. This little craft, 26 feet length by 7 feet 


beam, is driven by two 400-H.P. Liberty motors 


ured that, with his two boats in the race, he would 
be prepared to meet whatever weather conditions might 
be found on the day of the race. 

The course of thirty miles was covered in five rounds 
of six miles each, As competitors the two American 
boats had “Maple Leaf V” and “Maple Leaf VI,” owned 


pulp containing a very high percentage 
sugar and enclosed in a tough skin The 
kernel contains 41.80 per cent of fats and 
25.32 per cent of nitrogenous substan 


However, the shell is so difficult 

that only 
sidered useful for industrial exploitatio This ip 
contains sufficient fermentable material te held f 


the pulp can be at present con- 


9.7 to 10.8 cm. of sugar per 100 gr. of fruit "hv 
composition of the fruit is as follows: sweet pulp, 42.9 
per cent; shell, 48.3 per cent; oil bearing kernel, 8.8 


per cent. The sweet pulp contains 40.8 per cent sv 








c _ — 

















*““Miss Detroit V,’’ built by G. A. Wood. Length 38 feet; beam 8 feet. 
Driven by two 12-cylinder, 400-H.P. Liberty motors 
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“Whip-po- Will Jr.”’, owned by A. L. Judson, N. Y., is driven by two 16-cylinder, 
American-built Bugatti motors, in tandem. Horse-power 900 
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The stern view of “Miss Detroit V,’’ showing method of supporting the twin, 
3-bladed propellers, on each of which 400 horse-power is developed 
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The Proposed Standing Army, for Purposes of Peace, of the Men Who Know How to Do Things 


Se erage itizen in iis country has little 
edge of the work of the engineer. To him 

t l ‘ ee neu! he man who runs a loco 
other ste engine, or in some cases 

he re * that his plumber has under his name “Sani- 
tit hey Cer He does not associate with the engi 
nes ‘ re transportation systems of the country, 
t et railway service, the telephone and telegraph, 
the e buildings, the wuter supply, the sanitary 
sewiuge, the lighting systems, the street 

nd highways, proper housing and town 

pl I f ivy nothing of the bridges and other 
that safely carry millions of people, all of 

whicl tilly necessities, Nor does he realize or ap- 


By Richard L. Humphrey 


tury would have ended before the map was finished. 
5. Established an office in Washington January 1, 
1919, uncer the general direction of the National Servy- 
Through this office engineers have 
been put in contact with the Federal Government as 
before, individuals, companies, and 
have been furnished information about the activities 
of Congress and the departments of the Government, 
and useful services have been rendered to the Govern- 
ment ; 

6. Joined with National Research Council in a re- 
port on and improvement of the Patent System and 
Practice, on which legislation has been passed ; 

7. Participated in organizing the National Board for 
Jurisdictional Awards in the Building Industry and 
has a member thereon: 

8. Sent delegates to Washington on the invitation of 
u Committee of the House of Representatives to pre- 
sent testimony before the committee in favor of a 
national budget; 

9. Has recently organized 
Government Contracts: 

10. Is studying the curricule of engineering schools, 
and making suggestions as opportunity offers; 

11. Assisted the State of New York in preparing a 
scheme for organization of State Government. 

As a result of the war experience, the American So- 
of Civil Engineers, in June, 1918, authorized the 
appointment of a Committee on Development by a reso- 
lution, the preamble of which was in part, as follows: 

“Sociological and economic conditions are in a state 
of flux and are leading to new alinements of the ele- 


ice Committee, 


never societies 


a Committee on Types of 


ciety 


ments of society. 


Organizing Conference of representatives of the na. 
tional, local, state and regional engineering organiza. 
tions of the country for the purpose of bringing into 
existence the comprehensive organization recommended 
by this committee. 

In compliance with this request the Joint Conference 
Committee issued a call, in response to which there 
convened 10 Washington one of the greatest confer. 
ences of engineers in the history of this country, 
There were present one hundred and forty delegates 
representing seventy-one engineering and allied teeh. 
nical organizations having an aggregate membership 
of upwards of one hundred and twenty-five thousand, 
The spirit of the conference and the unanimity of pur. 
pose expressed in the formation of The Federated 
American Engineering Societies and the adoption of 
its constitution and by-laws without a dissenting vote, 
clearly indicates that the engineer had been aroused 
as never before to a sense of his responsibility as q 
citizen; and there was a constant expression of hig 
desire for unselfish service in the common weal. 

At that historic Washington Conference was laid the 
foundation for the greatest engineering orgenization 
in the world. When formal invitations to become menm- 
bers of The Federated American Engineering Societies 
had been a week in the mail, the aggregate member- 
ship of the societies that had already accepted make 
it the greatest engineering organization in this country 
and before the American Engineering Council meets it 
will be the greatest engineering organization in the world, 

The prime underlying purpose of the organization ts 
unselfish service to the public. That it is not organ- 
ized for selfish purposes is indicated in the preamble 

to the constitution which is as follows: 





“Engineering is the science of controll- 











under a single direction. 


ONSTANT repetition weakens as well as strengthens, and it is an old, 

old story what the engineers did in the great war. 

generally realized, however, that much of this achievement was due wholly 
to the manner in which the engineering resources of the country were mobilized 
The question now is in order, to what extent are 
we to see this temporary organization abandoned and to what extent are we to 
insist that if a thing is good in the war emergency it is good in the routine of 
Some of the responsible heads of the engineering profession are 
trying to answer this question on the side of efficiency, and to preserve as a 
permanent asset the marvelous organization which enabled the American 
engineer to function so far beyond the fondest expectations during the war. 
That in a word is the story of the Federated American Engineering Societies, 
of which Mr. Humphrey, Chairman of the Joint Conference Committee, tells 
us here-—Tue Eprror. 


Perhaps it is not 


ing forces and of utilizing the materials 
of nature for the benefit of man, and the 
art of organizing and directing human 
uctivities in connection therewith. 

“As service to others is the expression 
of the highest motive to which men respond 
and as duty to contribute to the public 
welfare demands the best efforts that 
mun can put forth, now, therefore, the 
engineering and allied technical societies 
of the United States of America, through 
the formation of The Federated American 
Engineering Societies, realize a long cher- 
ished ideal—a comprehensive organiza- 
tion dedicated to the service of the com- 
munity, state and nation.” 

The organizing conference in Washing 
ton entrusted the Joint Conference Com 














preciute the fact that the marvelous development of 
thi ! and of its resources has been an engineer- 
j evement in which the engineer has been a 
I here 
Ly he war the engineer came into a prominence 
nown by reason of the fact that he was 
ential to the winning of the war and it early became 
| it the engineer was doing yoeman service. 
If disparagement of the bravery of the flower 
American people who fought in France and 
Flanders to say that their work would have been 
of ttle ilue had they not been supplied at the crit- 
ent with the vital munitions of war. The 
be t worl the engineer in providing Europe with 
harbor, t portation, housing, commissary and _ tele- 
lities is a matter of common knowledge; and 
| true (though to a lesser extent because 
ved from the theater of war) of the tremen- 
d ne | producing ammunition, guns, air- 
motives and cars for the 
of these munitions of war 
untry as well as in Europe; 
vularl s this true of the ships 
} h were so vital a factor in the feed 
ng ‘I the American Expeditionary 
} ee rhe spectacular building of 
ships has been one of the wonders of 
bee luring this time it became 
eviels t The public that the engineer 
e factor in this achievement 
The war, therefore, created In the mind peace? 
f th | | i greater appreciation of 
the es of the engineer and created 
engineer a greater desire for serv 
The needs of the Government for 
engineering sistance during this crisis 
led the creation by the four great Na- 
¢ Societies, the American Society of 
( a neers, the American Institute 
of M iw and Metallurgical Engineers, 
he Amer n Society of Mechanical En 
yineer nd the American Institute of Electrical Engi- 
ee! f an Engineering Council to provide a medium 
for the consideration of matters of common concern to 
engineers as well as to those of public welfare, in 


which the profession is interested, in order that united 


aetion m he made possible.” In February, 1919, and 
in April, 1920, the American Society for Testing Ma- 


Engineering Asso- 
sixth mem- 


American Railway 
hecame respectively the fifth and 


terial and the 
ciation 
bers of this Council 
Among some of the things that this organization has 
omplished may be mentioned: 
1. Furnished to Government departments four thou- 
engineers for technical duties; aided 
Consulting Board and the Army General 
examining 135,000 suggestions and inventions 
or war devices, and codperated with the Fuel Adminis- 
trator and the Bureau of Mines in conserving coal; 


seni? names of 


the Naval 
Staff in 


® Helped secure exemption of engineering students 
from military service until the completion of their 
technical training; 

%. Organized the Engineering Societies Employment 


1918, which since the armistice 
mostly 


Bureau in November, 
has registered 
returned soldiers and naval men, and has aided thou- 
sunds to positions without charge; 

i. Through a direct appeal to President Wilson, 
Council brought about a conference of fourteen differ- 
ent Government offices, engaged in map making, with 
the prospect of greatly accelerating the completion of 
the topographical map of the United States. It is now 
have the whole country mapped in a decade 
former rate, the Twentieth cen- 


5.500 engineers and assistants, 


Yeerye al 


and a half; at the 


“New conditions are affecting deeply the profession 
of engineering and its service to society in its various 
relationships to communities and nations, and in its 
internal organizations. 

“A broad survey of the functions and purposes of 
the American Society of Civil Engineers is needed in 
order that an intelligent and effective readjustment 
may be accomplished so that the society may take its 
proper place in the larger sphere of usefulness now 
opening to the profession. ... 

“Any changes in organization must take into account 
all the conditions above indicated, and also the rela- 
tionship of the American Society of Civil Engineers to 
other engineering organizations and to the public.” 

Similar committees were subsequently appointed by 
the American Society of Mechanical Engineers and 
the American Institute of Electrical Engineers, and the 
American Institute of Mining and Metallurgical Engi- 
neers. The problem of these committees concerned both 
internal relations and external relations and in dealing 
with the latter, conferees were appointed from the four 
societies, which met in August of 1919 and organized 
the Joint Conference Committee. Its report in Sep- 
tember of that year recommended “the formation of a 
single comprehensive organization to secure united 
action of the engineering and allied technical profes- 
sions in matters of common interest to them” and at 
the joint meeting on January 23, 1920, of the members 
of the governing boards of the four societies, of the 
American Society for Testing Materials, of the members 
of the Engineering Council and the Trustees of the 
United Engineering Society, unanimously requested the 
Joint Conference Committee to call without delay an 


mittee with making provision for putting 
the conclusions of the conference inte 
effect and authorized it to act as an ad interim com 
mittee between the adjournment of the conference and 
the first meeting of the American Engineering Cound. 

Engineering Council at its meeting in June heartily 
endorsed The Federated American Engineering Societies 
and the American Engineering Council and authorized: 

“Its Executive Committee to proffer and perform on 
the part of Council such assistance as may be practica- 
ble in completing the work of the Organizing Confer- 
ence and of the Joint Conference Committee of the 
Founder Societies in establishing the American Engi- 
neering Council.” 

The activities of Engineering Council will be for 
mally taken over by the American Engineering Cour 
cil January 1, 1921. One of the important matters 
started by Engineering Council, which will be carried 
on by the American Engineering Council, is the move 
ment to create a National Department of Public Works, 
which has crystalized in a bill now before Congress, 
known as the Jones-Reavis Bill, for the establishment 
of a National Department of Public Works by modifica 
tion of existing departments. This bill, by concel- 
trating the engineering and construction activities of 
the Government in a single department, will effect at 
annual saving of a very considerable amount, will elim- 
inate duplication of effort, and so codrdinate the work 
as greatly to increase its efficiency and place the com 
struction of public work on a business basis, by which 
it may be done more efficiently both as regards its cost 
and time required for its completion. This movement 


is entirely in accord with an effort to secure a national 
budget in which effort Engineering Council has partid- 
(Continued on page 190) 





Au 


M 


ing 
stre 
arid 
enor 
list 
whi 
the 
the 
ride 
in t 
and 
for 
canl 
y 
plisl 
sup] 
rain 
its 
stoc 
plie 
rari 
cons 
to € 
to 
field 
tica 
by 
wat 
solu 
whi 
dep 
salt: 
redt 
F 
the 
ad je 
the 
ilar’ 











1929 


1e na. 
raniza- 
£ into 
ended 


erence 

there 
‘onfer- 
untry, 
egates 

tech- 
ership 
usand, 
f pur- 
erated 
ion of 
r vote, 
roused 
' asa 
of his 


id the 
zation 
. mem- 
cieties 
>mber- 
make 
yuntry 
pets it 
world, 
tion is 
organ- 
‘amble 
llows: 
ntroll- 
terials 
nd the 
1uman 


‘ession 
»spond 
public 
; that 
e, the 
cieties 
rough 
erican 
¢ cher- 
‘aniza- 
> com 


shing- 
| Com- 
yutting 
» inte 
1 com 
"e and 
ouncil. 
-artily 
cieties 
rized: 
rm on 
actica- 
‘onfer- 
of the 
Engi- 


e for- 
Coun- 
jatters 
arried 
move- 
Vorks, 
gress, 
hment 
di fica- 
oncel- 
ies of 
ect an 
| elim- 
. work 
e con- 
which 
rs cost 
‘ement 
tional 
artid- 





August 21, 1920 


SCIENTIFIC AMERICAN 


177 


Reclaiming Salt Surfeited Soils 


How a Western Problem Arising Out of Irrigation Methods Is Being Met 


ILLIONS of acres of potentially fertile and pro- 

ductive land—adapted propitiously for the grow- 
ing of staple crops—are lying idle throughout the wide 
stretches of the plains and valleys of the arid and semi- 
arid West because they are “alkali” sick. Peculiarly 
enough many of these ailing soils are on the invalid 
list because they are surfeited with chemical salts for 
which many of the eastern farmers pay high prices in 
the form of commercial fertilizer. As it is, however, 
the alkali lands are so rich in their content of chlo- 
rides, sulfates and carbonates of sodium, as well as 
in their less bountiful reserves of calcium, magnesium 
and associated materials, that they are rendered unfit 
for cropping service. due to the fact that the plants 
cannot survive under such conditions. 

The spread of the alkali sickness is largely accom- 
plished by the use of irrigation water as the moisture 
supply artificially applied in the regions of restricted 
rainfall is so rich in these soluble chemical salts that 
its continued use ultimately results in so amply 
stocking the fields where the irrigation water is ap- 
plied with these chemicals that they become tempo- 
rarily useless for further cropping purposes. As a 
consequence it is necessary for the irrigation farmers 
to exercise the greatest care and precaution relative 
to their water supplies. Once a western irrigated 
field becomes over-stocked with alkali, the only prac- 
tical method of eliminaving the obnoxious chemicals is 
by flooding the land with uncontaminated irrigation 
water which will carry away the objectionable and 
soluble salts. The usual practice is to dig deep ditches 
which empty over rough, untillable land and which 
deposit the drainage waters containing the obnoxious 
salts far enough away from the productive fields to 
reduce their potential powers of further contamination. 

Farmers who wish to purchase agricultural land in 
the western Stetes of Arizona, Kansas, Nevada and 
adjoining territory are always anxious to ascertain 
the alkali susceptibility or content of these soils. Sim- 
jlarly it is fundamentally important to find out defi- 


By George A. Dacy 


nitely the chemical composition of various tracts of 
land adapted for future irrigation. It has long been 
desirable that some simple, economical and practical 
manner of testing these soils for alkalinity be devised. 
Uncle Sam has been vitally interested in work of this 
character and the investigations and resourcefulness 
of the scientists in his employ have been responsible 
for the inception of a practical test of utmost accuracy. 

The Government experts have harnessed the Wheat- 
stone bridge—familiar to all students who have studied 
physics—for this work. Each nationai soil surveyor 
who is engaged in soil mapping and survey work in 
the western country where alkali soils prevail, now 
carries a portable salt bridge of this description as 
one of the most valuable tools in his scientific outfit. 
The bridge is an electric resistance box in which three 
of the resistances are known, while the fourth is the 
one to be determined, A soil auger is used in obtain- 
ing a small core of soil which is then washed in a small 
container in order to extract the soluble salts. The 
solution is then transferred to a small resistance cup 
which is placed on the Wheatstone bridge. The oper- 
ator holds a telephonic listening device to his ear 
and simultaneously moves the dial hand on the electric 
resistance box backward and forward until he strikes 
the point Where only a slight murmur is discernible. 
He then reads the dial and correctly reduces the read- 
ing to parts per million of soil by reference to a 
standardized resistance table which is used with the 
salt bridge. This figure gives him the alkali content 
of the soil tested and indicates its adaptability for 
irrigation and crop production activities. 

Any farmer or landowner can operate the salt 
bridge. It is simple and does not require the services 
of a scientific expert for the performance of the soil 
test. The simplicity of the device greatly extends the 
field of its practical application, It has already proved 
to be a prize first aid instrument in the soil survey 
work which the Government is performing in the arid 
and semi-arid regions. The farmers, ranchers, real 


estate agents, land buyers and irrigation promoters 
are also coming to appreciate the great value of this 
ingenious device in eliminating the gamble from their 
operations. Hence they are now only making wider 
use of this scientific test while they also are paying 
more attention to the reports which Uncle Sam issues 
officially as the result of the soil survey and mapping 
operations which he is supervising in the districts 
under discussion, 

Usually in the alkali sections the runoff water from 
the hills accumulates in the valleys where the moisture 
evaporates and the salts remain, The Great Sult 
Lake is an example of such salt concentration, In 
many instances irrigated farms at the higher levels 
disseminate the alkalinity of the soil to places below 
them in the runoff irrigation water. The obnoxious 
condition of salt concentration and centralization is 
also spread by the rise of soluble salts in the ground 
water. Where the water table rises in this manner, 
alkalis which are deep-seated in the soil are often 
brought nearer to the surface with the resultant iimi- 
tation of plant growth, 

Throughout the agricultural and irrigated sections of 
many of the western States, the accumulations of alkali 
in the soil and on the surface are so pronounced as 
to blind temporarily those who look at the glitiering, 
white stretches of soil. The farmers of these regions 
are in many cases exposed to the danger of alkaline 
accumulations in the soil handicapping their cropping 
operations, while in instances where such salt contami- 
nation does not occur, dry weather and the restricted 
supplies of irrigation water may seriousty curtail an- 
nual production. Even after a farm is freed of its 
excess of alkali, the owner has to practise persistent 
and complete precautions to prevent his acreage from 
again reverting to a barren waste. However, the 
prodigal productivity and fertility of these reclaimed 
salt soils usually make it worth the farmer's effort 
to rid them and henceforward to keep them free of 
these soil-ruinous salts. 
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“Unless Human Nature Is Changed ” 
Te the Editor of the Scientiric AMERICAN: 

In your June 12th issue you quote from the pur- 
ported word of Lenine to the effect that human nature 
must be changed before the economic system under 
which it operates can be changed and yourself imply 
agreement with the statement. It is questionable that 
Lenine ever made such a statement. He seems too 
well read and practical a man to make an assertion 
antithetical to the facts of history. But the author- 
ship of the statement is immaterial. It is (he statement 
itself that is under analysis. It is a stock argument 
of capitalism. 

It is generally conceded—and you yourself have so 
conceded in former editorials—that human nature is 
unchanged since the beginning of history. The world 
has had four economic systems in that time—chattel 
Slavery, feudal slavery, competitive slavery (or sys- 
tem) and wage slavery (capitalism). In the first the 
master owned the slave bodily ; in the second he owned 
the land upon which the slave worked and the slave 
could not leave the land without permission of the 
master, and was sold with it when it was sold; in the 
third the slave through the quarrels of the masters, 
gained sufficient freedom to permit him to fight (com- 
Pete) with his fellow slave, individually in their re- 
Spective lines of work, to supply the demands of the 
Masters; in the fourth—capitalism—the master owns 
the job and the slave is permitted to change masters 
ad libitum—provided his purse will permit. Each of 
these economic systems is, relative to the slave, an 
improvement over its predecessor. 

Human nature did not change in the transit from 
chattel slavery to serfdom, neither did it change when 
Serfdom was cast aside and the competitive system 
adopted, or yet when capitalism came, almost like a 

human nature remained the same. 


History will repeat: “Human nature” will continue 
to throw off its obsolete systems and adopt better ones 
—and this is just what Russia—not Lenine—has done. 

Lenine is not seeking to “lead” into a “land of the 
golden rule’ as you assert. He simply recognized the 
fact that the old order—rather disorder—has served 
the time of its usefulness, that the world is ready for 
the new. 

Your assertion that the Russian movement was an 
“overnight” affair is incorrect. It had been growing 
at least half a century. With equal untruth it could 
be said that the bursting of a seed pod to liberate the 
ripened seeds within is an “overnight” development. 
The fact is the obsolete pod was forced to burst by the 
seeds grown, ripened and ready for the change and 
demanding opportunity to manifest new life. So it is 
in Russia—so it is the world over, but elsewhere the 
“pod” has not been forced to burst. 

Lakeside, Wash. Witt A. Rosison. 


To the Editor of the Screntiric AMERICAN: 

I am glad to find the problem of human nature and 
the social order discussed in a scientific journal, for it 
is a problem in social science. 

Our prevailing difficulty—that not mere scientists 
but even philosophers seem unable to get around—is 
to appreciate, first, that the “established order” is basic- 
ally a survival of pre-historic anarchy in its anti-social 
spirit and practice; second, that human nature is not 
taken into account by this “order,” with any view to 
its betterment or social efficiency; third, that were 
human nature the ideal thing that is commonly sup- 
posed to be a prerequisite to a perfected social order, 
then such a perfected social order would not be an 
urgent matter; we would get along comfortably to- 
gether under the pure anarchy that doubtless prevailed 
ten thousand years ago. 

It is chiefly because human nature is so very human, 
finite, selfish, generous, foolish, crafty and otherwise 
an uncertain and disproportionate quantity that a per- 
fected social order that Russia has sought over-night, 
and that our own Bellamy so wisely envisioned, has 
been the pressing need of the last hundred years. 

There has been a vast hitching up of the cart ahead 
of the horse, or the trailer ahead of the motor, in this 
discussion; for the stock objection to the establish- 
ment of business of, by and for the people has been 


the parrot phrase, “you can’t change human nature.” 

In this same issue of June 12th an inventor 
offers yet another form of rotary motor, the ideal in 
steam prime movers, without making provision for any 
change in human nature! And therein is discussed 
new methods for the finishing of cement surfaces with 
a view to ideals in plastic artistry, and pe provision 
whatever has been made for the conversion therewith 
of the human nature of cement workers! ! 

You can’t change human nature, therefore you can, 
and eventually must, change the social order so that 
the best in human nature may be developed and re- 
warded, and the worst in human nature discouraged 
and eventually dissipated; because under such an 
“ideal” social order it will pay both in materiai and 
moral rewards to be good, honest, industrious, modest. 

And that order—let me hasten to suy—doees not in- 
volve the abolition of capitalism, as our radical friends 
feel “ordained and called to preach”; but its tnstalla- 
tion, as the beneficent invention for the overvoming 
of pre-historic anarchy that it is, as a national and In- 
ternational function of, by and for the 
government that will govern—to the public and the 
private profit. 

Human nature is not so very bad; all it needs is a 
fair chance. It has never had it. A. GEORGE. 

Hollywood, Cal. 
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Power from the Past 
To the Editor of the ScientTiric AMERICAN: 

A general reader turned away from the article by 
C. H. Claudy, Vol. CX XII, p. 700, by its tiresome repe 
tition of a teaching of M. Thomas Cot about 
ago stored for us,” etc. Thinking twice would 
convinced Mr. Claudy that the energy manifested as the 
heat of an ordinary fire was located immediately be 
fore the fire in the oxygen of the burning reaction, 
If this energy was put into the oxygen by the sunlight 
it was done when at the leaf surface, the COQ, contain 
ing comparatively little energy, was decomposed into 
oxygen containing much greater energy and 
with little if any energy. The energy thus going into 
the heat of the fire may as well have come from the 
sunlight at a nearby maple leaf, a movement 
as from the sunlight of the “prehistoric days when the 
coal beds were being formed.” 

Chicago, Ill. 


“heat long 


have 


carbon 


hefore, 


Francis B,. DANIELS. 








welg if the elements which enter into the modern and the load works out at 3,800 pounds per inch of di- 
dren wht, and in the desire during the construction ameter by inch of face. 
amd re irs t indle these elements as a whole in- The rotating portion of the crane consists of an 
tend sassembling them in order to render their outer rectangular frame, known technically as the 
lifting d transportation more eas) Thus, for in- “skirt,” and the overhead girders with their counter- 
xt hus been found that in building a battleship) weight operating tower, runways, trolleys and hoisting 
“ suved and the whole work facilitated if cables. The skirt and the cantilever trusses are built 
the rre vith their handling rooms are erected on integrally, and move as a single mass. 
the do nd placed aboard the ship in a complete Now it will be evident from this description that 
ol This, of course, means the handling of when the crane is under load there will be a heavy 
ery hex eights, particularly in the case of such a overturning movement in the direction of the load, 
} ‘ Pennsylvania” and her class, in which and this will result in a heavy horizontal pull at the 
i4-inch guns are mounted in a single turret. top of the tower against the side opposite the load, 
wit ee yg s tovether will weigh over 300. tons. und a heavy thrust against the bottom of the tower on 
It is @ nit however, to handle the guns inde the side facing the load. At the top of the tower the 
| he turret, either when the ship is being load is transferred from the moving to the stationary 
vhen the turret may have to be re- part by means of a nest of vertical steel rollers en- 
‘ repairs, but we have already adopted the circling the head of the fixed tower. These are en- 
16-in y eighing about 125 tons and the weight closed in the same case C, as contains the nest of 
e turrets for such guns will be horizontal rollers carrying the vertical load, as above re- 
in that used in previous ships, Se it was ferred to. The horizontal thrust of the base of the skirt 
ile crane which would be capable of lift- against the base of the tower is transferred from the 
g ou turret with its handl reom at- one to the other by means of chains of vertical steel 
hed. , shore for overhauling or repairs, rollers, Each roller is journalled at its upper and lower 
‘ H afte yy to the 
. ge MACHINERY 
‘ HOUSE 
oe vaptiesdagersggn END OF AUXILIARY 
Aooqe dood siege RUNWAY LIFT IS 50 TONS. 
alii dia AT 190 FEET FROM TOWER 
en rom the bulkhead line 
ird= the Delaware 
‘ two outhtting 
| I ‘ eight 
me ‘ ng ts 
‘ ‘ ts | l 
’ , of - END OF MAIN TROLLEY COUNTER WEIGHT 
nM The rota 
ing part See vin Fe Pare ROTATING HEAD STATIONARY 
ne with its OF 2967 TON TOWER 
, raping Sn 1OWER ARRIED AT TOP 
Fined. F FIXED TOWER 
in he total weight ROTATING TOWER 
t whole steel structure | ; OR “SKIRT 
‘ gu its pile founda- : 1 
A000 tone. ‘The te ? j STATIONARY 
ie crune was / PORTAL 
s (kM) he founda- m 
! tytn | 
biow mere setting 
! hese cold figures 
iy pape , even the 
phi gr presentment of 
th work, fails to 
rive i equate impression 
of its stupendous size. It is = 
on when on stands be- 
on the dock and General view of the giant 350-ton hammer-head type crane, 230 feet in height, at the Philadelphia Navy Yard 
eps of the cen- 
il the platform 200 feet above the dock, ends in the links of a chain, the ends of which are se- 
mit an adequate sense of the immensity of this great cured to the bottom of the skirt or rotating tower. The 
rumework of steel is realized. There are other ex- rollers are carried in chains in order to secure an 
tremely iurge cranes of this character in the world, even distribution of load, and we are informed that 
it is true, one in England and another in Hamburg: the arrangement is giving the greatest satisfaction. 
it the Hamburg crane, for instance, has a maximum For lifting the heaviest weights, use is made of an 
ft of 20 tons as compared with the 350-ton lift of equalizer bar, which carries a huge double hook at its 
e Philadelphia crane. center, and is provided with a pair of rings at each 
fhe design of the crane was submitted to the Navy end which are engaged by the hooks on the right and 
Department by the McMyler Interstate Company, and left hand hoisting blocks and cables. Each of the two 
the final design was worked out in coéperation with hooks has a lifting capacity of 175 tons, and the hook 
the engineers the Bureau of Yards and Docks. It at the center of the equalizing bar has a capacity of 
f what is known as the hammer-head type. The 350 tons. The main hoisting cable leads up to two 
total load of 4,000 tons is carried upon an elaborate overhead trolleys, right and left. These trolleys are 
pil undati which is driven well down into the each carried on eight wheels and they travel over 
gravel »w the overlying mud, and a lateral support two runways extending from the tower out to the end 
© the foundation is given by a cofferdam fill. Upon of the main trusses, giving a reach of 115 feet. There 
this foundation was first erected the massive four- is a third supplementary runway, which is carried by 
legged plate steel structure which is known as the au supplementary and lighter truss extending beyond 
stationary portal, the four massive legs of which the main truss. This trolley has a capacity of 50 
pport system of deep, plate-steel girders which tons, with a reach of 190 feet. 
elve d distribute the superincumbent load. The outboard section of the cantilever trusses car- 
Upon the portal has been erected a central octagonal ries at the outer end of its floor a concrete counter- 
wer, the legs of which are very thoroughly braced weight of 314 tons, The upper part of this section of the 
together his tower is finished in a plate-steel head, truss is occupied by a large two-story machinery house, 
surmounted by a massive cast-steel cap. At the top of in which are the 85 horse-power motors, gears and 
e cap is a turntable, consisting of a nest of hori- winding drums for operating the hoisting and racking 
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zontal 
rotating 
pounds, 


steel rollers, which carries the weight of the 
purt of the structure, amounting to 5,834,000 
The steel rollers are four inches in diameter, 
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The World’s Largest Crane 


How the Engineer Has Made It Possible to Lift and Swing a 350-Ton Load 


cables. This operating house is itself 200 feet in the 
air, and is equipped with a 35-ton crane for handling 
the operating machinery. 
An extremely interesting 
official of the crane, 


development, during the 
appeared when the four 
powerful hydraulic jacks at the four corners of the 
portal, placed there for the purpose of lifting the rota- 
ing portion of the crane, were tested out. For it de- 
veloped as the pressure was increased in the pumps 
that, before the superincumbent mass was lifted, there 
was a total compression in the corner legs of the 
tower of 114 inches due to the elasticity of the steel, 
The load lifted was just under 3,000 tons, 


tests 


Sunstroke in Trees 
VERYONE has noticed that a very hot summer fre- 
quently causes the early withering and falling of 
the leaves of trees, especially of those planted in streets 
of cities. A much greater injury is frequently done, 
however, by the superheating of the bark, which ig 
far less obvious to the casual eye. It is not too far- 
fetched, perhaps, to consider such an injury as a sort 
of “sunstroke” like that which men and animals suffer 


from. This sort of scorching, when it occurs, is always 
upon the lower part of the trunk. partly because the 
trunk is here thickest and, therefore, most readily 


because the cooling effect of eve- 
ning is felt latest upon that 


heated, and partly 
































314-TON CONCRETE . 


part of the trunk. Pine 
trees and beeches growing 
on the edges of forests shield 
their trunks by a protective 


screen of downward hang- 
ing branches. It is often 
supposed that the branches 
of these border trees grow 
in this manner simply be 
cause there is more room 
than in the midst of the 


woods, but it is reaily a case 
of protective growth, Other 
means of protection em- 
ployed by the trees against 
this burning effect or strong 
sunlight is the formation of 
thicker bark and a stronger 
layer of cork cells. These 
protective measures are not 
employed, however, by trees 
growing in damp locations, 
where uncommonly _ high 
temperatures rapidly fall 
when evening comes. 

The substance of the wood 
is actually killed by this sw 
perheating of the bark, even 
if it only occurs in compara- 
tively small it is, 
nevertheless, a very serious 
matter, since it causes the 


spots ; 











bark to split and tear thus 
forming places where insects 
and fungi can freely enter 
the wood and begin their work of destruction. 

This burning of trees ustfally occurs not during the 
noonday hours but in those of the afternoon, and the 
southwest side of the trunk is the part most often af- 
fected. A German investigator, Mr. R. Hartig, who has 
studied this question, according to an account in Kosmos 
(Stuttgart) found upon examining an eighty-year-old 
pine tree growing in the open, on an August day when 
the temperature was 37 deg. Cent. in the atmosphere 
that the living substance of the wood upon the south- 
west side of the tree had a temperature of 55 deg. 
Cent., whereas the south side was fully 10 deg. lower; 
the northeast side had the lowest temperature, only 36 
deg. Cent. This observation involves an important 
principle in horticulture, namely, that when trees are 
transplanted they must bear the same relation to the 
point of the compass as they did in the original loca- 
tion. It is sometimes advisable to shield saplings in 
the summer by binding straw about their stems until 
the roots have taken thorough hold in the ground and 
the crown is well furnished with foliage. 

All of which conveys the thought that the trans 
planting of trees is just as delicate an operation as 
that of transplanting the usual run of plants, despite 
the difference in size and the apparent difference in 


ruggedness. Nurserymen would do well to give this 


matter careful study and considerable research. 
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SOME STRUCTURAL FEATURES OF THE LARGEST CRANE IN THE WORLD, 


OF 350 TONS CAPACITY, INSTALLED AT THE 
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Excessive Precipitation, Temperature Extremes, High Winds, Blizzards, Hurricanes and Tornadoes 





By Wendell M. Whiting 





























[)' RIN¢ he forty odd years that r PAS Lah, “5 gay terrific forces of the whirling winds 
i has kept accurate reé | wherever this funnel-shaped whirlwind 
e weather and received informa . | sweeps the earth. These storms are 
f olegical phenomena from purely local, while cyclones cover a very 
‘ t world there have been gath | arge area and travel for thousands of 
ed exceed y interesting, re- miles across the continent. Tornadoes 
é l rtling data | } are quite often called cyclones, but this 
\ of this country and ; | is a mistake for they have no resem- 
in interior there have raged 1 ate blance to a cyclone at all. 
‘ ent and devastating storms ie =—4 44 The West India hurricane is the other 
f such great force that in wee. FE / type of storm that causes great devasta- 
es there could be obtained P : tion. The West Indies and the Atlantie 
I t the highest velocity reached ‘ = ” | and Gulf coasts of the United States are 
the fa that the anemometer nennee the regions to suffer most from these 
. y or destroyed. ——. storms. They originate way down in the 
| here there are four types ° West Indies, from whence they get their 
u I ft but not always, - name. They only occur from July to 
‘ high winds. They are popu- October. Because of the splendid system 
| cyclones, tornadoes, hur- of warnings established by the Weather 
i ird Tornadoes «nd Bureau these storms are always kept 
e a ill time severe, but track of, and never arrive at our coasts 
i | ed not and do without at least 48 hours’ notice. They 
‘ br winds of dangerous generally follow one of two courses— 
; either up the Atlantic coast, or along the 
r} y during the height of . Gulf coast and thence inland, where they 
vestern b ird ranges from generally wane. The general character 
TD “ an hou While a gale of and formation of hurricanes is very much 
h temperature often far Sd the same as that of the ordinary cyclones. 
something to be avoided, ! . “PF? rat Gatveston, New Orleans, Mobile, 
‘ does not rip and tear and —~ - ~—_ saree ome ~ ig — : Charleston, Savannah, and Key West are 
| the case of clined and Pensacola hurricane, September 27, 1906. Baylen Street wharf looking southeast; the cities that have ‘suffered ‘most phon 
also wrecked ship wharf across the slip a aR REN - S 
‘ the furious winds of the hurricanes. Un- 
hie evere eastern blizzard was probably the Most people do not have a clear understanding of like the tornado the wind of the hurricane gradually 
f February 11, 12, and 13, 1899. The he difference between a cyclone and a tornado. A increases in force and lasts from twelve to twenty- 
remarkable feature of this unusual storm was vast system of winds blowing around a center of low four hours. 
t fected region of the country where mild utmospheric pressure is known as a cyclone. Many At Cape Lookout, North Care!')., there is no telling 
winte ire the rule and severe snow storms are de disturbances of this character pass across the United what the record force of the wiud might have been 
eption. The States to suffer most from States at intervals of a few days, in a general direc- had not the anemometer blown away after registering 
| r of this storm were Virginia, Maryland, tion from west to east. They are quite commonplace 138 miles an hour, during the fearful hurricane that 
Delawat nd the District of Columbia. At Washing storms and as they approach the temperature generally hit that part of the coast on August 17, 1879. 
Dp. ¢ the lowest temperature ever recorded in rises After they pass cooler weather follows with There are other records of very high winds re- 
urred—15 degrees below zero, and the west and northwest winds. Sometimes these winds ported, namely 112 miles per hour was registered on 
s between two and three feet deep with drifts reach a high velocity, especially if a very high pres- Pikes Peak, Col., in January, 1881. At Cape Mendo- 
rom five to fifteen feet in height. Rec- sure area follows the cyclone. Very high northwest cino, Cal., in January, 1886, a gale of 144 miles an 
. I temperatures were broken all over the winds frequently follow these storms in the region hour was recorded and at that point the anemometer 
of the country, from the Gulf coast to of the Great Lakes, during the winter months, and blew away. Many Weather Bureau stations along 
w Y City The wind velocity during this storm quite often there is considerable damage done to the Atlantic coast have reported wind forces of from 
' ‘ i 40 miles per hour at any time. shipping. 80 to 100 miles an hour during hurricanes and winter 
I »V there have been so many severe blizzards The most conspicuous feature of the tornado is a storms. 
xtremely low temperatures that it is difficult to whirling black cloud, in the midst of a mass of dark Some of the temperature extremes that have been 
} t one particular storm that was worse sterm clouds. This cloud is usually shaped like a recorded in this country and at other places all over 
\ er The great blizzard that swept over funnel but at times looks somewhat like a_ balloon, the world are most remarkable and surprising. At 
Dakotas, Kansas, Nebraska, and Minnesota on Its action is similar to a waterspout. It sweeps over Ouargla, Algeria, on August 27, 1884, a temperature 
January 11 and 12, 1888, was surely as severe as any. a narrow path never more than half a mile wide and of 127.4 degrees Fahrenheit was registered in the shade. 
Che ‘stor wept down suddenly from the Canadian often only an eighth of a mile in width. Wreck and This is the highest temperature ever recorded. The low- 
th we following a very mild day and without any ruin, death and destruction are accomplished by the est temperature ever known occurred at Werchogonisk, 
warnin whatsoever Several hundred Siberia, on January 15, 1885, when the 
were and thousands of cattle extremely low mark of 90.0 degrees be- 
rished The wind blew at a rate of tee low zero was attained. Other remark- 
rly 60 miles an hour, accompanied by ‘ oo Laie eg i ably low temperatures recorded in Siberia 
thick, blinding snow and a temperature : , =| are 80.5 degrees below at a place called 
yuund 20 degrees below zero. At Helena, | Brascht, and 78.8 below at Merchmskoe. 
Montana, the temperature fell fifty de- a These towns, with such jaw-breaking 
rees in four and one-half hours At ote names, are in a region where it is almost 
e, Nebraska, it dropped eighteen de- always perfectly calm, and that very for- 
es in five minutes tunate fact helps to make the intense cold 
fhe West and South is the home of more bearable. 
nadoes. They are without a doubt the The ordinary mercury thermometer is 
seal tructiy - ind terrifving storm we of no use in recording extremely low tem- 
have ‘in this hemisphere and perhaps in peratures, as mercury freezes at 37.39 
Il the werlg. ‘Tornadoes come with such degrees below zero fahrenheit. An alco- 
suddenness that there is absolutely no hol tube is generally used in cold climates. 
rtunity to give any werning. They The lowest temperature ever recorded 
nly a few minutes and disappear as in the United States was at Poplar River, 
idenly as they begin. They occur most Montana, on January 1, 1885, where the 
f four to five thirty o'clock in low mark of 63.1 degrees below zero was 
afternoon, which is veneralls the hot- reached. More recently, lumbermen and 
te e of the day April, May and cattlemen of the Northwest have reported 
lune are the months of greatest fre- lower temperatures than that, but they 
ney The States to suffer most from cannot be relied upon as the thermome- 
e death-dealing freaks of nature are ters: used may not have been tested in- 
I!'tnois, Missouri, lowa, Kansas, Alabama, struments. 
. Mississippi, Texas and southern Fort McDowell, Arizona, has the reec- 
[innesot rernado never occur in ord for greatest heat in this country. At 
a e the estern States. Indianola, that place, in June, 1883, a temperature 
r, vice wiped off the map by tor = of 119 degrees was registered. Yuma, 
es—first during the early summer ef — Hfouses wrecked and the debris carried to the northeast by tornado at Binghamton, Arizona, is one of the hottest places om 
8 n ' i August 19, 1886 N. Y., June 5, 1905, at 10.30 P. M. This time of occurrence is unusual (Continued on page 190) 
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If your library comes within the above 
qualications the 8S. L. A., will appreciate 
the following information from you: 


Is the Gasoline All Gasoline ? 
JHE gasoline you use may contain im- 
1 purities—possibly not, but the ele- 


ment of chance is never entirely removed. Name of institution or company name 
Not so with Uncle Sam who details the by which library is known ; name of libra 
Petroleum Division of the U. S. Bureau of rian or custodian ; can it be classified as 
Mines to test all the gasoline used by the financial, business, legul engineering 
Ss Government. If the product is not up to technical, institutional municipal, refer 
d a high standard of. excellence it is forth- ence, or agricultural: if it falls under 
e with discarded. none of these hea is, the classification 
y The photograph illustrates Henry B. which you would apply to it: whether or 
if Cooke of the Bureau of Mines testing not it serves a special clientele would 
Ss gasoline for the Post Office Department pom Serine . willing t ‘ assist other 
s hardly a retarding factor in the uncer- special libraries to a reasonable extent 
be tain delivery of your mail! The appara- rhe above data should be sent to Mr 


tus, designed for this specific object, con- William F. Jacob, Chairman Library 


Census Committee, General Electric Co 





































r sists of a flask, electric heater, condenser, a om axa 
\- and accessories, A carbon residue instru- wenenectady, i. . ~ ae 7 = gad to 
c ment determines the quantity of carbon answer any questions relating thereto 
e which remains after the oil is distilled Making a test in the Bureau of Mines on a sample : : 
‘ to dryness. Another unit of the appara- of gasoline Wheeling the ¢ oncrete Plant to 
e tus tells the time necessary for a certain the Work 
r volume of oil to flow through a specified —o accompanying photograph show 
D capillary tube at a definite temperature. a novel method employed in pl ne 
n The gusoline used by the Government— concrete lining for a canal A track was 
for exumple, the preduct employed in built on either side of the diteh. and on 
t running the parcel-post motor trucks of this there was run a platform supported 
$ the Post Office Department—is_ tested on four flangec whee i. hi plat 
y for the temperature of the initial boiling form there was mounted a donkey engine 
- point and the final boiling or dry point. and the concrete mixe! Portable inclines 
> The results are compared with the fig enabled the workmen to wheel the cement 
y ures specified by the Committee on Stand- and crushed rock and sand on 1 the 
r urdization of Petroleum Specifications, platform. When the concrete was prop- 
ndopted for motor gasoline on November erly mixed it was run throuch a wooden 
95, 1919. If the fluid shows distillation spout into the forms directly under the 
. temperatures above the standard temper- platform.—By C. W. Geiger 
, atures at any point it is promptly re- FRI oa 
jected. Ne a Saving the Warehouse When the 
. The instrument shown in the extreme , Wr Te en aptamer a Fags Cotton Burns 
right of the photograph i . closed-cup ; meV. @ Te if ; - r] AIRE resistive construction as applied 
: flash tester for determining the purity : m \ Wd... re oe a | |: ae iaiiienes! aiciiadidiniaies tinen ticle sda 
of kerosene and other oils, rhe U. Ss. a —_ veloped to a high stage of perfection, to 
jurenu of Mines will in the near future he abet tee eeeentin encanel af tnd 
) publish a bulletin describing the  spe- This concrete plant travels on rails to the wooden forms balliine: baun @itheteed unamaelie os 
cially-designed instruments of Uncle Sam " 


" - Se vere fires which completely destroved 
for revealing the quality of gasoline and : 


oils used in the business of running the 
Government.—By S. R. Winters. 


their contents without undermining rT 
critically damaging the skeletens of the 
buildings themselves 

The initial cost of the reinforced con 


crete and steel system of constructio 


Special Library Census 
T a time when the Government is 
counting up its inhabitants the 
Special Libraries Association is enumer- 
ating the special library collections of the 
country, because there does not exist at 
present an adequate directory of special 
libraries. 
During the world war, when army 


followed in the building of fire-resistive 
cotton warehouses is high, but measure 

in terms of long-time wearability thes 
storehouses are most durabie: and per 
manent. They are designed to favor the 
use of the most modern fire protective 
equipment and at the same time to with 


ee sti i inte > { i sustained fire The 
camps and military centers were fur- tand an int — ind st r ‘ rl 
nished with libraries for research and accompanying photograph shows vivid! 


educational work, the men detailed to how these buildings are able to resist th 


look up information for the Government 
were hampered by the lack of a satisfac- 
tory list of information centers which 
they might call upon for emergency as- 
sistance. Time and again army nien 
could have used a directory of institu 
tions or corporations having special in 
formation which they would permit them 


ravages of water and fire. Despite the 
fact that the entire stock of cotto 
was destroyed by a destructive confla 
gration, due to the excellence of construs 
tion and the permanency of the mater 

the skeleton of the building is practicaill 
uninjured, the supporting lumns, the 











walls, the floors and the roof, all weath 





to consult, had such a publication been Fire resistive construction in a cotton warehouse, as it appears ering the extremes of heat. flame, smoke 
in existence after a serious and widespread fire and water without seriously sufferl 
= 7 from these damages or depreciation Py 


The business man realizes what it 
means not to have a directory of manu 
facturers at a time when he wishes to 
purchase a particular machine—and has 
no other way to go about it. His libra- 
rian is in just such a position when he 
or she is investigating a particular sub- 





G. HH. Dae 


Putting the Wrecked Boat to 
Useful Work > 


ys we reiterate the fact that ' 
fiXthese days of housing shortage not 








ject. Would it not be simpler if he or she ing in the way of shelter is permitted to 
knew of another library that had special- go to waste. We add to ou lrend 
ized on subjects of that type, and which large collection of makeshift houses th 
had probably gone over the same ground? accompanying view of a wrecked 

When compiled, the directory will not the pilot boat “Columbia,” hich w 
be used as a mailing list for advertisers, wrecked at Scituate, Mass., rit he 


but merely for the purpose stated, viz., to 
have in a central place a record of the 
special information sources of the coun- 


reat storm of 1898 Son 
son siw an opportu 


that hulk into a museu 


try. A special library has been defined as: admission. At first the muse 
“A good working collection of informa- ing relics of the sé nd illus 
tion either upon a specific subject or field story of “David Copperfield vas 
of activity; it may consist of general or ated in this ship, bu er the hull was 


even limited material serving the inter- used by a group of Bostor 














ests of a special clientele; and preferably summer camping spot. The hull is wire 
in charge of a specialist trained in the up with electric lights and is pr ed 
use and application of the particular ma- This shipwreck has been converted into a summer camp with windows and hatch or | " 
terial. with a seaside atmosphere air. 











particularly difficult. If it has any features of noy- 
not hard to get patents upon it. But as 
many an inventor has found, conceiving an Invention 
and having it patented is one thing; 
on the market, making it pay a dividend is 


the world wanted, and there were men in industry big 


























steam so much latent heat is absorbed by the water 
in the process of turning into steam. 
of course, heat losses, and losses due to our inability 
to use all the kinetic energy in the steam. 
utilize all the energy and have our steam escape from 
the exhaust of the reciprocating engine at no pressure 


greatly increase efficiency, but to do this re- 
quires cylinders of such size and weight as are pro- 
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: The Romance of Invention—XV 
Charles G. Curtis—The Man Who Patented Efficiency In Steam Turbines 
By C. H, Claudy 
i f wus years after the invention of the first steam made economical and at the same time the least possi- spent 
engine efore the idea was made practical for ble amount of kinetic energy is lost in the process?’ with his form of turbine. 
literall iundreds of years Hero, It is one thing to conceive an idea, it is another to 
Alexandr supposed to have been the first to put it into execution. Experimenting with steam en-_ elty it 
e manife e power of steam, his aeropile (a gines in general and steam turbines in particular is a 
er which obtained its revolutions by the very expensivé matter. Curtis did not conceive his 
of steam on the atmosphere) being at invention as a drivé for sewing machines—he ting it 
u thas i team prime mover and the first fore- dreamed of great installations for ocean liners, of quite another, 
‘ team turbine of the nineteenth huge prime movers on land for the generation of élec- 
t tric power, of great turbines which would displace the enough to see it. 
Phen enturle later, came the steam 
for another two hundred 
t ny other method 
“ve a , ao -" os - ite hae NVENTORS are forever asking questions, and then going to work answer- 
Senet tlie tis ieneiminadidiiinndn ing them. In fact, it is this matter of questioning the efficiency and de- 
nA tnefiistenes tn the sirability of existing things that makes for inventions, discoveries, progress. 
ne, and not all the ef “Why not,” argued Charles G. Curtis, “combine the Parsons idea of steam 
he inventors who com- expansion by stages, with the De Laval idea of steam impingement and the 
plexed, and who invented extraction of force by allowing moving particles of steam to drive against 
‘ ‘ ir valve mechanisms, and resistance on a rotor?” This and other questions arose in the mind of 
pteoges = , bm Ls om Curtis. And proceeding to answer his own questions, he evolved his form 
esate yoy ggg of turbine, the Curtis turbine, which as a producer of power has a place all 
A aes ys stages itsown. But why tell about it here, when Mr. Claudy has undertaken to tell 
7 dh ne the entire slory in the accompanying instalment of The Romance of Inven- 
nsiderc team lion series.—Tue Epiror. ical power. 
| ‘ f 
eve S i and 
, n il vo da ons lurge reciprocating engines as power plants in fac- 
| e and the Parsous type tories. To build such an engine, even of modest size, is 
| i ck ed his idea fre e un un expensive matter, To build it experimentally and 
eel t i = t! t the neth trv and change and alter and rebuild is still more 
steam be nice rive | its expensive 
ipon the blades or projections of However, Charles G. Curtis has methods of his own. 
De Laval ne kes a He is a believer in efficiency and a lifelong student at all—or even at 
he ideal of turbine eff n of getting it, whether the thing in which it is to be had would 
\ | be reached if the speed of the is a turbine, an electric motor, a factory or the dis- 
| d equal r nearly equal e-half position of his time. At the time his invention began hibitive 
‘ e steam stre I I the 
gth of n el l wl h 
s I eT pheral Speeds is 
me se na In the Ih 
l il t I e th teum expands expense, 
| pressure ot he 
, he exhaus 
irried through a 
1 of me e at the end of 
‘ pinges on buckets in 
' the rotor But because the 
(four thousand feet or 
‘ s much greater than 
y of the wheel much 
he hve energy of the stea: tream ity of use. 
| if the steam were 
ver! t ‘ ina man stuges, in- 
re im f each stage took its 
from the steam tating. 
in efficiency would 
| he proved it with the Par- 
In his invention, the drop 
re livided into many stages, 
i the buckets of the single wheel mul- 
sands Parsons also em- 
onary blades so curved that the 
windin n and out between mov- 
d st mary blades, is made to give 
energy both its direct action or im 
im $s reaction And for many 
was thought that the Parsons 
pe of turbine would prove the ultimate 
prime mover 
But then ame Curtis with an en- 
ly new conception of steam prime Charles G. Curtis, the inventor of the Curtis steam turbine which is widely 
overs. Curtis believed that the De employed in electric power plants and in marine propulsion 
Laval principle of impinging a jet of 
‘“ team on the bucketed edge of a rotating disk or to take form in his mind he was associated with such a clearance. 
heel was the right principle. “Why not,” he argued Crocker (later Professor at Columbia) in the C. and C. 
mbine the Parsons idea of steam expansion by Electric Motor Co. And it is interesting to remember 
tages, with the De Laval idea of steam impingement that it was this concern which was responsible for the 
d the « ion of force by allowing moving parti- fan motor. Every artificial breeze which cools the 
le f ste to drive against resistance on rotor? offices and homes of the world today had its begin- 
Why not have not one, but two or three or any de- ning in this company, which conceived and carried out 
’ sired number of De Laval wheels, each with its nozzle the design for a small, cheap, silent and efficient elec- 
woz ind so connected and so proportioned tric motor for fan purposes. 
the lation of steam stream to rotor speed is In an experimental plant in Brooklyn Mr. Curtis 





heat must be taken care of, and that letting steam 
into a cold turbine too rapidly will expand the blades 
so that one or more may touch. This sounds innocent 
enough but actually it means wrecking the turbine, 
since the delicate blades, moving at high speed, need 
only a slight touch to bend over or break off, literally 
to churn themselves into small pieces. 

In the Curtis type of turbine, where the steam is 
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sixty thousand dollars in experimenting 
To invent anything is not 


selling it, put- 
But Mr. Curtis had something which 


So the land rights to the new idea 
in turbines were sold to the General 
Electric Company, which spent over three 
million dollars in developing the turbine 
to the poinf where it became commercial, 
that is to say, where its practical work- 
ing and commercial manufacture could / 
make its principles available for the pro- 
duction of the maximum efficiency in 
steam prime movers. 

It is difficult to express engine effi- 
ciency in percentages. Roughly the fuel 
or heat efficiency of an ordinary steam 
engine is less than fifteen per cent. That 
is, of the actual energy in a pound of 
coal, only about fifteen per cent is de- 
livered in the form of available mechan- 
The reason is largely found 
in the absorption of energy in raising 
water from ordinary temperatures to the 
boiling point. During the expansion into 





There are also, 


Could we 


atmospherical pressure—we 


price and in friction produced. Every 
steam engine is a compromise between the 
maximum, theoretical, energy available 
and that which can be extracted with the 
greatest economy of friction, weight and 


The steam turbine has a higher efli- 
ciency than the reciprocating engine, the 
Parsons type has a higher efficiency than 
the De Laval and the Curtis shows a 
greater efficiency than the Parsons. But 
the advantages of the Curtis type over the 
other types are not only in a gain in 
efficiency but a gain in simplicity of con- 
struction and a great gain in practicabil- 
A single point will illustrate 
this advantageously. 

In the Parsons type of turbine there 
are literally thousands and thousands of 
steam buckets, both stationary and ro- 
The clearance between them and 
the cylindrical casing must be very very 
small—in some small as 
three hundredths or 1/33 of an _ inch, 
Make the clearance greater and there is 
leakage between the blade ends and the 
casing and an immediate drop in the 
efficiency of the extraction of power from 
the steam, for steam under pressure takes 
the easiest path and if it can escape by 
the blades, instead of weaving its way 
fhrough them, it will do so, and expand 
without doing any mechanical work. 

Now a clearance of three hundredths 
of an inch is a very small amount in a 
large turbine and the rotor and the casing 
must be most accurately made and again 
most accurately centered the one with the 
other, to permit the two to function with 
Consider, too, that expansion under 


cases as 


(Continued on page 191) 
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Soap from Clay—A Promise of British Chemists 
C1 OAP from clay is the promise made by a group of 

British chemists who have been working on the 
utilization of this plentiful material for a number of 
years and who have just established the commercial 
usefulness of their discoveries. Their work is being 
described in a series of articles in a technical paper 
by Prof. F. C. Weston, a leading British authority on 
colloidal chemistry who has been in touch with their 
experiments, 

Stripped of all technical verbiage what this group 
has discovered is a method of making use of China 
clay which is found in large quantities both in Britain 
and the United States, not as an adulterant, but as 
an ingredient in soap making. Soap, as most people 
know, is made now from fat and fat is scarce and 
expensive and is becoming scarcer and more expensive 
every year. China clay is plentiful and cheap. It 
can be had for the digging and the process of turning it 
into soap-making material is cheap and easy. It is 
claimed that it can be used up to fifty per cent in 
combination with the usual fatty acids in soap making 
and that the soap thus made lathers as well, is as 
cleansing and as pleasant to use as soap made in the 
old way of all fat. What this means to industry may 
be realized when it is stated that fats for soap making 
cost at present in England something like $200 a ton 
while the refined china clay can be produced and sold 
at an excellent profit for something like $75 a ton. 

So far, the clays used have been from the famous 
Cornish beds but experiments with Georgia clays have 
demonstrated that they can be used equally well and no 
doubt there are many other clays in the United States 
that are equally suitable. 

The process by which the clay is prepared is sim- 
plicity itself. After mining it is purified by a com- 
bined washing and chemical process and the resultant 
finely divided clay after being run into a settling tank 
is dried and is ready for use. It is a soft soapy sub- 
stance without a trace of grit. 

The purified clay has also been used in England in 
the manufacture of printing inks, for color striking, 
and a substitute for much more expensive chemicals in 
the vulcanization of rubber. 


Porcelain That Can Be Worked Like Glass 

T is well known both to the physicist and to the 

manufacturer that glass and porcelain behave very 
differently upon heating. While vessels of porcelain 
easily crack and burst and in consequence of this 
are not capable of taking a secondary alteration of 
form, most varieties of glass can be softened by heat 
and then bent, extenéed, or blown into the form 
desired. It is this quality of glass which is so useful 
to chemists and physicists in the laboratory and this 
is why glass is so greatly preferred to ordinary porce- 
lain for the making of chemical and physical ap- 
paratus. 

We learn from Die Naturwissenschaften (Berlin) 
that a Bavarian firm has lately succeeded in produc- 
ing porcelain vessels which are highly resistant to 
changes of temperature. For the solution of this prob- 
lem it was necesary to produce a glaze having ex- 
actly the same co-efficient of expansion as the mass 
of porcelain itself. In this way it was possible to ob- 
tain porcelain vessels highly resistant both to tem- 
perature and to fracture since the cracking and burst- 
ing of porcelain apparatus at abrupt changes of tem- 
perature is usually due to the creation of strains be- 
tween the glaze and the mass as a result of unequal 
co-efficients of expansion of the two materials. These 
new porcelain vessels, on the contrary, can even have 
holes fused in their walls by an oxyhydrogen blow 
pipe without cracking. Moreover separate pieces of 
porcelain can be fused together exactly like glass, so 
that a porcelain tube, for example, can be fused into 
the wall of a dish. Finally this new porcelain can 
be softened and blown like glass. These qualities 
seem to assure it a wide usefulness. 


Modern Version of the “‘ Goose That Lays 
the Golden Egg” 


BRITISH paper prints the following interesting 

story regarding “Killing the Goose That Lays the 
Golden Egg.” Nearly a hundred years ago Charles 
Lamb, in one of his whimsical essays, drew attention 
to the fact that many an old saw has in it a half-lie 
as well as a superficial truth. The idea that it is 
foolish to kill the goose that lays the golden eggs may 
in future be called in question as the result ot an ex- 
perience which has befallen a farmer named Black- 
wood whose homestead is near Calgary. Blackwood 
killed one of his geese one day for dinner, and what 
should be in its gizzard but several gold nuggets. He 
proceeded to kill all his other geese, favorite and 
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otherwise, and all the ducks, and the massacre yielded 
many additional nuggets. Naturally the discovery of 
gold-mining ducks and geese has led to a great rush 
of buyers of these birds. Thousands that have been 
roaming in the country adjacent to Blackwood’s farm 
have been sold above par and are now “gone-west.” 
Goose, with sage and onions, and roast duck are at a 
discount at the Calgary hotels, and a big rush of gold 
hunters or duck hunters is expected as soon as the 
new crop of ducks has a chance to feed up. Blackwood 
then scraped up a couple of shovels of black sand from 
his farm and took it to an analyst, who reported the 
sand to assay 18.30 grains of gold to the cubic yard. 


The New Commissioner of Patents 
7YURTHER evidence, if any were needed, that the 
Government is not competing successfully with 
large private and corporate interests for the services 
of the best’ men, is furnished by the resignation of 
James T. Newton, Commissioner of Patents, to take 
charge of the American business of a prominent British 
firm of patent solicitors, He is succeeded by Robert 
F. Whitehead, the thirty-third to hold this office since 
its creation. 
Mr. Whitehead’s home is in Lovingston, Nelson 
County, Virginia. He is a graduate of thé University 
of Virginia, and has had also a two years’ course in 
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The new Commissioner of Patents 
Hon. Robert F. Whitehead 


mathematics and physics at Johns Hopkins, one of the 
cradles of American science. After teaching school for 
five years, he entered the patent office in February, 
1902, at the bottom of the examiners’ ranks. He ad- 
vanced steadily through the various grades, finally 
being appointed law examiner, In May, 1914, he grad- 
uated into the distinctively executive class through his 
appointment as assistant commissioner, and in June, 
1916, he received the rank of first assistant. He is 
a member of the bar in addition to the regular qualifi- 
cations to be expected of a successful patent examiner, 
and has been admitted to practice before the District 
Courts and the Supreme Court of the United States. 
He was married in 1904. 

Mr. Whitehead will take up the duties of the Com- 
missionership immediately upon his return from a 
vacation in Maine. His record is such as to inspire 
every confidence in his ability to take up the admin- 
istration of the patent office at the point where Mr. 
Newton has left it, and carry forward the excellent 
work of his predecessor. 


Alcohol Obtained from Coke-Oven Gases 
HILE in these prohibition days the possibility of 
obtaining alcohol from coke-oven gas in large 
quantities may not appear apropos nevertheless there 
is a practical phase which demands attention because 
of the prospect in relation to the motor fuel supply 
of the future. According to a paper read before the 
Cleveland (Ohio) Institution of Engineers the impor- 
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tance of this source of alcohol appears in the fact that 
one ton of coal yields 1.6 gallons of absolute alcohol. 
Thus the possible gain of alcohol from the coke-ovens 
of this country is 23.4 million gallons a year. If the 
gas-works were to recover their possible ethylene an 
additional 27,000,000 gallons would be available. This 
would leave the situation for motor-spirit as follows: 
Gas-works, 34,000,000 gallons of benzol and 27.900.000 
gallons of alcohol; and coke-oven plants, 30,000,000 
gallohs of benzol, and 23.4 million gallons of alcohol; 
total, 114,400,000 gailons against 160,000,000 gallons 
required. 

It was clear from the outset that whether charcoal 
or sulfuric acid was to be used in the purification, the 
recovery of ethylene and the manufacture of alcohol 
derivatives could not be made to pay unless the fuel 
expenditure was cut down to a minimum, This end 
is attained by utilizing waste heat. The point has be 
raised that with the removal of the ethylene from the 
coke-oven gas the calorific value of the gas will be 
seriously lessened. An investigation of the questior 
has shown that when all is taken into account this loss 
of calorific power is negligible—only 1.1 per. cent, Hence 
it is evident that the heating of the ovens will not be 
seriously affected. The processes described involve 1 
new principle. The reactions are well known and there 
fore may be accepted without discussion, Al! that is 
claimed is the application of these reactions to indus 
trial practice in the preparation of 
coal, 

There are, however, certain new features in the car- 
rying out of these processes, which features make for 





cheap alcohol from 


the success of the system. 


Effects of Manure Scarcity 

NE of the big subjects among Boston market gar- 

deners nowadays is the question of location, Up 
to the advent of the motor truck, market gardens to 
supply the Boston demand were automutically kept 
close in, and as the available area of suitable land was 
limited it commanded a very high price, while its con- 
trol placed the owning or renting gardener in strate- 
gic selling situation. The motor truck tended to drive 
the market gardens farther out, and now there is an- 
other much talked of factor, the scarcity of stable 
manure. 

The scarcity of stable manure, a consequence of 
automotive displacement of the horse, grows more and 
more serious. The heavy Bosten supply, which for 
merly liberally supplied the market gardens, has fast 
diminished. Its further curtailment is anticipated 
On any intensively cropped land, fertilization is a vital 
matter, and with stable manure supplies cut off, an 
immediate remedy is imperative 

It seems certain that entirely new fertilization meth- 
ods will come into use, One method sericusly consid 
ered at this time involves the use of gardens of larger 
size considerably farther out, trucks belag relied on 
to get produce to market in time. Larger farms would 
enable the gardener to grow crops for green manuring, 
which, with the aid of artificial fertilizers, would meet 
the problem. The Rhode Island Experiment Station 
has conducted tests along this line which indicate it ts 
practical, using green manures and chemicals, to dis- 
pense with stable manure in large part, or wholly 

This is a strong argument for the removed location, 
and there is just one serious objection fo it That is 
the labor question. Italian labor is mainly depended 
upon by Boston market gardeners. The laborers will 
work at a point reached by a short trolley ride, but 
refuse to go farther out. The consequence is that de- 
spite the stable manure shortage, recognized as perma- 
nent, Boston gardeners are still somewhat at sea over 
the question of location. 


New Application for Metal Spraying 

HE metal-spraying process appears to have found a 

new application in engineering practice, accerding 
to an article in a German technical paper. It seems 
that the sand contained in the water jets supplying 
Pelton wheels may pass through the finest screens and 
still be sharp enough to destroy the buckets. Obser- 
vation has revealed the fact that the sand-biast does 
not remove lead covering from iron, and it is therefore 
proposed that buckets for Pelton wheels should be lead 
covered by means of the so-called spraying pistol, in 
which a lead wire is fed automatically into an oxy-gas 
blowpipe and sprayed as a fine cloud of molten metal 
by the force of the gases. Lead applied in this way ad- 
heres very firmly to iron and steel as the minute par- 
ticles are projected with great force and actual metalli 
contact is obtained, which is not the case when ordi- 
nary dipping processes are employed. Presumably the 
lead forms a sort of amorphous surface layer suffi 
ciently elastic to counteract the erosive action of the 
sand particles, 
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Announcing the 


PIERCE-ARROW 
Dual Valve trucks 


In a full line including 


a 2-ton truck 
a 3}-ton truck 
a 5-ton truck 
and a tractor 


with DOUBLE ignition and ELECTRIC lights. 


They mark as notable an advance as the Worm 
Gear, introduced by Pierce-Arrow in 1910, 
which has become the dominant means of 
truck propulsion. 


The adoption of the Dual Valve principle 
means greatly increased power and surprising 
operating economy. 
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HE GREAT EXPANSION of facilities 
and the efficient organization necessitated 
by War production developed invaluable ex- 
perience enabling us to enhance the high qual- 
ity which always has marked Pierce-Arrow. 


THE PRESENT LINE retains these distinctive Pierce- 


Arrow characteristics—durability, long life, easy operation. 


It gains materially in these vitally important attributes: 


Pulling Power—equal to any demand 
Gasoline Economy—amore miles per gallon 
Accessibility—tor quick economical repairs 


THESE ARE PRIMARY FACTORS in operation and 


maintenance—the true test of truck economy. 


4 of the FIRST FIFTY 

trucks still running 
& after 9 years’ service. 

1€@TCE Delivers more work in a 


given time. 


Loses less time on the job 


and off the job. 


Costs less to operate and 
less to maintain, 


Lasts longer, depreciates 
less, commands a higher 
resale price. 





THE PIERCE-ARROW MOTOR CAR COMPANY, BUFFALO, N. Y. 
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Conducted by MAJOR VICTOR W. PAGE, M.S. A. E 


and prospective owners of motor trucks and delivery wagons. 
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Speedy Ice Cream Delivery 
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A complete motion-picture equipment is 
carried in this large truck 


Motorized Open Air Theatre 
tures on wheels is one 


yee pri 
4 of the latest developments designed 
by Messrs. [D¢ 
Hartford 


which is 


Pathy and Bergstrom of 


Conn., the apparatus for 


shown in the accompanying 
photograph In this motorized open-air 


theater bus are a motion picture ma- 
th a S2-volt gas-filled 
K)-volt, 1,700 r.p.m direct 


generator and 


chine, equipped w 
lamp, a 1-kw., 
current miscellaneous 


equipment rhe generator is driven by 
flywheel. 


ure projected through an 


il fabric bat d on the engine 
rhe pictures 
opening in the reur of the bus on a 
which may 
be stretched on any convenient build- 


screen 40 or 50 feet distant, 


ing or between posts and trees. The 


owners intend to visit small towns and 


villages which do net support moving 


picture theaters, yet 


which have sutti- 
lent population to support an occasional 
performance The expenses of opera- 
reduced 


theater 


tion will be materially 


that of 


over 
running even a small 
ular route cun be established so 
the latest thrillers will be brought to 
mn umusement-loving public who would 


itherwise be deprived of this popular 
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Motor-Driven Wagon Loader 
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YHE accompanying illustration shows 


useful piece of machinery 
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coal dealers, contractors and others who 
use motor trucks for hauling such 
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line is a bucket type conveyor, 
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used as 4 source 
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dual requirements. The conveyor 
wnism is arranged so it can be 
materials of various. ki 
id for different sizes of piles. Gear 


provided so the conveyor can be 


to the pile by its own power. 
truck 


heeled makes it easily 


Needless to say, a machine of this 
ture will replace a considerable number 
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tween truck engine and driving g 


makes 


it 
ect 


eur 


the conveyor each time the truck is 


led and replaced by another. 
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The motor-driven loader saves much time 


in operating a motor-driven fleet 


Combined Tractor and Earth Boring 
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YHE accompanying illustration sh¢ 
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a field test on a recently devised 


iction engine which carries an ea 
ring machine used in 
les. The machine proper consists 
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drilling post 


of 


a structural iron frame carrying a shaft 


on 


which a large post hole suger 


is 
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The Motor-Driven Commercial Vehicle 


The editor will endeavor to answer any 


ng to mechanical features, operation and management of commercial motor vehicles 
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This machine expedites the work of 
boring post holes anywhere 

mounted. This can be fed down into 
the ground to make a hole of the re- 
quired depth. This auger, which is car- 
ried on a vertical shaft is driven by 
chains and gears from the main power 
plant. The engine is the usual four-cy!- 
inder, overhead valve type that is very 
popular for tractor work and transmits 
its power to an auxiliary transmission 
controlled by clutch levers placed con- 
veniently to the driver. 

The entire mechanism is mounted on 
track laying traction members which 
not only makes it possible for the ma- 
chine to maneuver exceptionally well on 
soft and rough ground but it also pro- 
vides a large area of ground support for 
carrying the heavy propelling and earth 
boring mechanism. The frame carry- 
ing the auger can be set to drill holes at 
any desired angle when the machine is 
level, or to drill straight holes if the 
machine is tilted, which is inevitable 
if the machine is on a bank or high hill. 
The tractor not only carries arrange- 
ments for boring the post holes expedi- 
tiously but also has a triangular derrick 
boom so it can be used for setting the 
poles after the holes have been made 
for their reception. The value of a 
machine of this kind and its labor-sav- 
ing possibilities can only be appreciated 
by contractors who have undertaken the 
task of setting out miles of pole lines 
by the usual methods. 














The moving repair shop as it looks when on the go, 


and the same truck set up ready for work 
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Tools, Farming 


Recently Patented Inventions 


Brief Descriptions of Recently Patented Mechanical and Electrical Devices, 


Impl: ts, Etc. 




















Of General Interest 

FOLDING UNIVERSAL TABLD.—A. W. 
Lee, Rockwood Hale, Tarrytown, N.Y. 
Among the objects of the invention is to pro- 
folding table of light and simple con- 
struction and having its parts so positioned 
and arranged that the table, when not in use 
may be folded to occupy but little space and 
will have its various parts carried therein. 
The table is particularly intended for use in 
automobiles or vehicles and for campers, the 
legs are adjustable and all movable parts are 
held firmly in position, 

MOP HEAD.—I. M. 
Ave., Brooklyn, N. Y. 


vide a 


KAvuFMAN, 601 Howard 
The object of the in 
provide a simply constructed 
mop head in which the principal feature is 
the adaptability of the mop head to thick or 
thin mop cloths. The device comprises a frame, 
a cloth holding bar rotatably mounted to re 
varying thicknesses of cloth, and means 
amping and holding the bar in position. 

FOUNTAIN BRUSH.—W. Grace, Hellabys 
Bidg., Queen St., Auckland, New Zealand. The 
invention is adapted to be embodied in brushes 
for various purposes, such as toothbrushes, 
shaving brushes, shoebrushes and the like. 
More particularly the invention relates to a 
fountain, brush involving a reservoir or con- 
tainer adapted to receive a replaceable refil 
cartidge containing plastic or other material 
to be delivered to the feed means be- 
ing provided to cause the paste or other 
material to be extruded as required. 

SALVAGING APPAPATUS.—C. Sancer, St. 
Louis, Miss. The invention relates to the sal- 
vaging of sunken, vessels and the like. The 
object is to provide a tank capable of 
filling the same with 
water which is subsequently discharged from 
the tank to render it buoyant. A further ob 
ject is to so construct the tank that it contains 
suitable means for discharging the water and 
controlling the discharge. 
TEACHING ARITHME 
Springfield, N. J. The 
invention, is to provide an appa- 
teachers of arithmetic to 
as to speed and ac- 
curacy in solving arithmetical problems. An- 
other object is to provide a simple apparatus 
arranged to disclose a great range of arithmet- 
ical problems in addition, subtraction, multipli- 
cation and division, and to permit the teacher 
to quickly change from one branch to another 
and to vary the problems, 

HOSE REEL.—G. L. Perrine, Hiilsboro, 
Ore, The invention has for its object to pro 
vie a device wherein the hose may be perma 
nentiy connected with the source of water sup- 
ply while on the reel, to permit as much of the 
hose as may be desired to be withdrawn from 
the reel for use without interfering in any 
Way with the flow of the water. The reel 
might be used in connection with air hose as 
well as water hose. 

YOKE OR SHOULDER WEIGHT CARRIER. 
R. P. Orr, 35 So. Manning Blvd., Albany, 
e. 2. 
porting means for the shoulders of a person 
and has for an object the provision of a con 
struction adapted to fit against the shoulders 
in such a manner that the weights connected 
therewith will be supported evenly over the en- 
tire shoulders, the arrangement being such 
that weights may be positioned so as to be sup 
porte’ by either shoulder or both shoulders 
simultaneously. 

CARRIER RECEPTACLE.—R, P. Orr, 35 
So. Manning Blvd., Albany, N. Y. The object 
of this invention is to provide a carrier recep 
tacle with a number of compartments which 
may be easily supported while at the same 
time arranged to present easy access. An- 
other object is to provide a carrier receptacle 
for mail carriers, soldiers, and other parties 
desiring an easy means for carrying one or 
more articles, 

JUVENILE PRINTING BLOCK.—CaroLINne 
MontreirH, 117 Scotland Road, So, Orange, 
N. J. The object of the invention is to pro- 
vide a printing block for teaching children or 
beginners to read without the usual formal 
exercises by utilizing the natural activities 
and powers of children as they play and the 
art of printing their own reading material. 

TAILORS’ ORDER BLANK.—H. C. Drxon, 
Lodge No. 946, Protective Order of Elks, Tulsa, 
Okla, The invention has for its object to pro- 


vention, is to 


ceive 
for cl 


bristles, 


prime 
being submerged by 


means for 

APPARATUS FOR 
TIC.—R. A. JACKSON, 
object of the 
tus for enabling 


readily test the scholars 


This invention relates to weight sup- | 


vide a blank of the character specified which, 
in addition to a complete record of the cus 
tomer’s measurements, will furnish one or more 
photographic views of the customer in order 
that the tailor may have before him a pho 


the customer. 

ENVELOP.—W. Hire, 297 Glendale Ave., 
Detroit, Mich, The object of the invention is 
to provide an envelop formed from a 
piece of material so folded and secured as to 
provide a plurality of separate pockets, the spe 
cific arrangement of which is that they are 
adapted to contain different matter for mail 
ing such as catalogues or circulars, it being 
possible to use circulars and 
different sizes, which will reach their destina 
tion at the same time. 

APPARATUS FOR EXTRACTING GREASE 
FROM ORGANIC MATTER.—K. A. Sram 
GREN and T. L. SHANNON, address Thos. L. 
Shannom 19th and Providence Ave., Chester, 
Pa. An object of the invention is to provide 
an apparatus for extracting grease from gal 
bage and other organic matter in an, exceed 
ingly simple and economical manner. Another 
object is to provide a large heating surface 
for effectively heating the organic matter and 
at the same time insuring a thorough agita 
tion of the matter and the solvent used to re 
duce the time of drying the organic matter and 
extracting the grease. 

BELL RINGER.—L. La Munyon, Shoshone, 
Idaho. The invention relates more particu 
larly to a construction and arrangement of 
striking device which may be utilized in con 
nection with a bell, such as a fire alarm, an 
object being to provide a hammer which com 
prises a leaf spring and to which an oscillat 
ing movement is imparted causing a 
and continuous vibration of the free end of 
the hammer. 

FRUIT PITTER AND 
RIspEN, Watsonville, Cal. An of the 
invention is to provide a simple apparatus 
which will at a single revolution of the drive 
shaft operate to sever or cut the fruit in 
half and at the same time cleanly cut out the 
pit of the fruit. Another object is to provide 
a device which can be manufactured and sold 
at a reasonably low price. 

FOLDING BOX.—P. A. HorrMan, c/o 
Smead Mfg. Co., Hastings, Minn. The inven 
tion relates to folding or knock-down boxes 
and more particularly to a folding box used 
for the mailing of currency and valuable se- 
curifies, such as bonds, notes, mortgages, etc. 
The general object is to provide a folding box 
which can be variously folded to produce dif- 
ferent capacities of receptacle whereby the 
box may be made to exactly and tightly fit 
its contents. A further important object is to 
provide for the proper sealing of the ends. 

EYEGLASS CASE AND CLEANING DE- 
VICE.—R. A. GoEeLKeL, 601 W. 137th St., 
New York, N. Y. The object of the. invention 
is to provide a combined eyeglass case and 
| cleaning device, whereby substantially any 
| sized or shaped eyeglasses may have the lenses 
wiped while still in the case by a member hay 
ing a rotary movement which is transmitted to 
the glasses so as to move the same over suita 
ble wiping surfaces, 

CAMBPRA.—K, Cuen, 75 Baikal Road, Shang- 
hai, China, This invention relates more par- 
ticularly to cameras of the reflex type, and 
has for its principal object to provide 
whereby in case of necessity a wide angle lens 
may #e employed. The invention 
make the use of a wide angle lens possible by 
providing a slotted opening forward of the 
mirror to receive a ground glass in a frame 
for focusing, or in its place a conventional 
plate holder. 

SWAGGER STICK.—E. L. 
St., Hartford, 


CUTTER.—W. N. 
object 


means 


aims to 


YUNGK, 
Conn, An object of the inven 
attractive in appearance 
an appealing influence upon holiday and festi 
val occasions where celebration is engaged in 
by ‘people of all classes, 
to provide a toy comprising what is known as 
the swagger stick and an audible tone-produc 
ing device and decorations. 

HEDBL.— A. H. 
Allentown, Pa. 
fastening means 
heel to the shoe. 
provide a device of this character especially 


SomMerS, 225 Hamilton 8St., 
This invention relates to 
for effectively securing the 











An important object is to| 


tograph showing the physical peculiarities of | 


single | 


catalogues of | 


rapid | 





9 Elliott | 


tion is to provide a toy novelty which will be | 
and which will have | 


A further object is | 


| 
| 
| 
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SALT PITTINGS 


IMMUNE 





ONEL alone is immune to the many destructive forces 
that shorten the life and so limit the service given by 
metals used for hundreds of purposes both industrial and 


to the corroding attacks of rust that eats 


to alkalies and most acids that easily de- 


domestic. 
Immune 
away iron and steel. 
Immune 
stroy copper, zinc or aluminum. 
Immune 





THE 





Immune to high heat that melts lead and seriously 
weakens most other commercial metals. 


Strong as steel, more corrosion-resisting than 
more wear-resisting than bronze, 
MONEL is a balanced natural alloy that com- 
bines the best physical properties of other 


copper, 


to salt water that pits bronze and to super-' 
heated steam that quickly wears it away. 


metals without their limitations. 


For obvious reasons MONEL is rapidly dis- 
placing other metals in many fields of activity. 
No other available metal or alloy possesses 


such a wide range of usefulness. 


The name MONEL is given to a line of metai products pro- 
duced by The International Nickel Company from a natura! 
© Other metais. 
MONEL rods, 


nickel alloy—67°;, nickel, 28°), co , and 5° 
These products include MONEL blocks, 
MONEL castings, MONEL wire MONEL strip stock, 


MONEL sheets. 


etc, 


THE 


INTERNATIONAL NICKEL 


COMPANY 


43 Exchange Place, New York City, N. Y. 


The International Nickel Company of Canada, Ltd , 


Toronto, Ont 
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The Public Confidence 


confidence as to what we are doing, 


An important part of the manage- 
ment of the Bell System is to keep 
the public informed concerning all 
matters relating to the telephone. 


We consider this an essential part 
of our stewardship in the operation 
of this public utility. It is due not 
only the 130,000 shareholders, but 
it is due the whole citizenship of 
the country. 


We have told you of new inven- 
tions to improve service, of the growth 
of service, of problems involved in 
securing materials, employing and 
training workers, of financing new 
developments, and of rates necessary 
to maintain service. 


You have been taken into our 


how we do it, why we do it. You 
have been told of our efforts to meet 
unusual conditions; of how we have 
bent every energy to provide service 
in the face of storms, floods, fires. 


It is an enormous task today to 
provide adequate service in the face 
of shortage of workers, raw mate- 
rials, manufacturing production and 
transportation. 


Nevertheless the service of the 
Bell System has been improved and 
extended this year. Over 350,000 
new stations have been put into 
operation. And the loyal workers 
of the Bell System are establishing 
new records for efficiency and will 
establish new records for service. 


SOR ~ 
C \ AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
if AND ASSOCIATED COMPANIES 


» y 
er One Policy 


send us faise teeth, 


For the Highest Prices 


old and broken 

ie welry l smonds, watches, old go'd, sil- 
War 5 I ia snd Stamps. Cash by return mail 

G is retur l 10 days if you're not satisfied. 


Obio Smelting & ‘Refining Co., 234 Lennox Bldg, Cleveland, Ohio 








€ auto tires 
blewouts 


Double mi «age; 
Easily applied 
ore wanted. Details free. e 


remade Accessories Compaty Dept. 229  Cincinsatt. Ohio 

















One System 





$4. 09 to $200.00 Retail 
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© undr Dept oGers Needles 29cperthe 

t s st & each. Tone. Arms and Re 
or ers 8 Am in Spr he 
t we b 5s oer ies, ‘Tecohbe *oints 
an arts at res — le price 
Write { r 84-page ata ke om ae, ee only one o of its 
ke lrvet America, illustrat rent style 
Talking prot hbines and over 600 iitterent hone 

Part 


Lt tUCKY 13 PHONOG RAPH COMPANY 
Expert 46T, E. 22th Street, N. Y., T. 





Dept. 





Tea-Time 
its beauty. 


You can ** 
place , a 





&. A. 
| 


Universal Service 


Lot Ua Soncl 


payable after received 

Perfect fit, fine goods and tailoring, 
$20 saving, all guaranteed or no pay. 
Samples Free. Every man wanting to 
iress well and save money should ay 
at once for our beautiful free book of 
cloth samples and correct fashions, — 
ing everyt hing. Write letter or postal, 
just say ““Send me your samples” and get 
everything by return mail free. Important 
| to every man. Write today sure. 






























PARK TAILORING COMPANY 


Dept 294 Chicago, ILL 








You can be quickly cured, if you 


STAMMER 


arene eer 
” It tells how I 





Send 10 cents _aeaaes for70- 
mering and Stuttering, “lis 
cured cured mayoeif after s ~ a = tn 20 years. 


Benjamin N. Bogue, 


_ Banat ne nnn 


is Flower time. No table so elab- i 
orate but that Flowers will add to 
No meal so simple but that Flowers & 


it with Flowers’ very occasion and in every 
the Florists’ Telegraph — Assoctation 


| of the 
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adapted for use with ladies’ 


and which will effectually secure the heel and 
prevent breaking away of the heel from the 
sole at the point of attachment or of the plies 


of the heel from each other adjacent to this 


point 


Machines and Mechanical Devices 
HYDRAULIC 
ATING DEVICES.—A, 1432 W. Monroe 
Chicago, Ill An object of the invention 
a simple device by means of which 


toos, 
St 


is to provide 


water, as, for instance, that derived from a 
village water supply, may be utilized for op- 
erating the churn. A further object is to pro- 


vide an adjustable device to meet the varying | 
conditions of churns of different sizes or} 
heights, and rooms of different sizes. The de | 
vice is simple, having few parts, and therefore 
not liable easily to get out of order. 

CAM AND PUSH ROD MACHINE.—4J. | 
Hote, 389 So. Belmont Ave., Newark, N. J. | 


This invention relates to a cam and push rod 
mechanism for puppet valves and other de- 
s and has for an object a device wherein 
is provided by the same type 
is the provision me- 


vice 
a greater throw 
of cam Another object 
chanism so arranged that the 
substantially flatwise against the face of 
the and as the parts move the same will 
gradually move off the push rod on to the 
roller so that the push rod may return in easy 
manner over the rounded rear surface of the 
cam, 


gage 
cam, 


Pertaining to Vehicles 
VEHICLE SPRING SHACKLE.—J. J. Craw- 
rorD, West New Brighton, 8S. I, N. ¥. The 
object of the invention is to provide a spring 


shackle more especially designed to connect the 
eyes of a pair of semi-elliptical leaf-springs 
with each other and arranged to act as a 


shock absorber and to guard against breaking 


MOTOR FOR CHURN OPER- | 
on the trailer and being adapted to be secured 


push rod will en- | 





of the spring members. Another object is to 
absorb the minor vibrations and jolts incident 
to the vehicle running over rough roadways. | 


Cado- 
relates 
whose 


TRACTION WHEEL.—®. R. Hanson, 
Alberta, Canada. This invention 
particularly to traction engines, 
as now formed have broad flat treads, 
provision of simple means 
wheels for 


gan, 
more 
wheels 
the object being the 
capable of ready adjustment to the 
the improving traction 
with either hard or soft ground, or traction 
surface which may be readily installed and 
which is capable at all times of efficient action 
and ready repair. 

LOCK FOR TIRE 
and A, T. FRetJe, 
vention relates to 
has for its object to provide 
used in connection with wheels having 
rims for locking the shoe or casing to the 
rim in such manner that it cannot be re- 
moved by unauthorized parties. To prevent 
the removal of the casing a plate is provided 
which is shaped to fit upon the adjacent edges 
of the casing, within the same, to hold the 
edges of the casing from inward movement 
and thus prevent displacement. 

VEHICLE.—L. Nwusspaum, address Henry 
Shade, Quail and Elk Sts., Albany, N. Y. This 
invention has reference more particularly to an 
impellent ice or snow vehicle which includes 
runners with a frame made to accommodate 
an occupant who may thrust or push the same 
ahead by an impeller or the like. The pri- 
mary object is to provide a simple, durable 
vehicle which may be manufactured at a low 
cost. 

TEMPERATURE INDICATOR FOR AUTO- 
MOBILE RADIATORS.—W. F. JENKINS, 1814 
Hanover Ave., Richmond, Va. Among the ob 
jects of the invention is to provide an indi- 
eator which will exhibit a column of steam 
to the driver of the automobile immediately 
the radiator begins to boil, and to provide a 
radiator cap with means whereby the steam 
will be exhibited, so that the driver will be 


purpose of generally 


CASINGS.—T. E. Cook 
Rincon, N, Mf This in- 
locks for tire casings, and 
mechanism to be 
clencher 


high-heel shoes | relatively 


| engage 


informed either in the day time or at night 


that the water is boiling. 


CONTROLLER.—H. G_ Crate, 
R.F.D. No. 5, Washington Court House, Ohio. 
This invention has for its object to provide 
a device adapted to be arranged between the 
frame of a vehicle and the axle for controlling 
the rebound to prevent shock and jar, 
the arrangement is such that the device offers 
impediment to the compression of the 
but cushions the expansion, and 
the cushioning action may 


fact 
REBOUND 


no 
spring, 
wherein 

TRACTOR WHEEL.—C. A, 
Milwaukee St., Denver, Col. 


Stocum, 534 


The 


comprising a revoluble but rigid inner member 
surrounded by a revoluble but flexible outer 
member, the latter being so arranged that by 
distortion, of its shape while in action it will 
spread out upon the ground and thus give a 


wherein | 


be varied. | 
| world, who assist in the prosecution of patent 


| and trade-mark applications filed in all coum 
invention | 
| 


relates more particularly to a tractor wheel | 
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large bearing surface, 
quently a better tractile effect. 
TRAILER.—F. B. ALLEN, Joplin, Mo. The 
general object of the invention is to provide 
a trailer having a _ longitudinal bearing 
through which is disposed a guide pole adapted 
to be articulated to the rear of a truck, draft 
means being secured to the pivot of a bolster 


and conse- 


at the pivot to a bolster on the truck. 

BICYCLE PUMP LOCK.—A., P. 
1491 a Xitchner Ave., Bey Valley, Johanneg. 
burg Transvaal, South Africa. A particular 
object of the invention is to provide a locking 
means permanently secured to one frame bar 
of the bicycle and positively locking the pump 
thereon to prevent unscrupulous removal. The 
device is so constructed that it will positively 
the pump and will automatically move 
out of engagement when the lock is opened by 
a key. 

PROCESS OF VULCANIZING.—T. A. Me. 
ALLISTER, 586 Broad St., Augusta, Ga. The 
invention relates to a process of vulcanizing, 
as for instance in the repair of pneumatic 
tubes and the like wherein it is impracticable 


Lupin, 










AP LLLITLIIARIOQLY phd APTI POT 








A TRANSVERSE SECTION AND PLAN VIEW, SHOW- 
ING THE PROCESS COMPLETE 


or undesirable to place a backing of vulcanized 
rubber on the reverse of the tube to be re 
paired. The process consists in cementing to 
the outer face of the tire a sheet of vulcanized 
rubber and in placing raw rubber on the outer 
face of the sheet and vulcanizing the rubber, 

EMERGENCY TIRE.—H. M. Suannon, Rich- 
Tex. An, object of the invention is to 
an emergency tire adapted to be 
and easily applied to the automobile 
rim. Another object is to provide an emer- 
gency tire having high cushioning properties 
closely approximating the qualities of the pneu- 
matic tire, the construction and arrangement 
being such that the device may be cheaply and 
easily manufactured while preserving strength 
and durability. 

TRUCK.—J. T. Hari, 317 No. 11th St, 
Waco, Tex. This invention has for its object 
to provide a truck especially adapted for rail- 


mond, 
provide 
quickly 


road use, as for instance, in handling bag- 
gage, freight or the like, wherein the support- 
ing wheels are so arranged with respect to 


the body that they may be moved longitudinally 
thereof to permit the end of the truck to rest 
directly on the ground in loading, or to raise 
the body of the load well above the ground 
during transportation, 


Designs 
DESIGN FOR A GEM SETTING.—W. 
FiscHer, 67 Courtlandt St., New York, N. ¥. 
DESIGN FOR AN ARTICLE OF MANU- 
FACTURE.—A. Fuint, 267 5th Ave. New 


York, N. Y. 
DESIGN FOR 
LoIs, 121 Hathaway Ave., 


A PENNANT.—A. E. Lane 
New Bedford, Mass. 


DESIGN FOR A BADGE.—D. E. Victor, 
505 Sth Ave., New York, N. Y, 
DESIGN FOR A PURSE.—C. A, NICHT 


HAUSER, 32 Union, Sq., New York, N. Y. 





We wish to call attention to the fact that 
we are in, a position to render competent serv- 
ices in every branch of patent or trade-mark 
work. Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications, irrespective of the complex na 
ture of the subject-matter involved, or of the 
specialized, technical or scientific knowledge 
required therefor, 

We also have 


associates throughout the 


tries foreign to the United States. 


MUNN & CO., Solicitors of Patents 
Woolworth Building, NEW YORE 
Tower Building, CHICAGO, ILL. 
Scientific American Bldg., WASHINGTON, D.C. 
Hobart Building, SAN FRANCISCO, CAL 
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PATENTS. 


ESOS: RITES 
F YOU HAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to Fama & = 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 
All communications are strictly con- 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us in many cases to advise 
in regard to range ergy 4 without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, etc., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN 
contains Patent Office Notes. Decisions of 
interest to inventors—and particulars of re- 
cently patented inventions. 


MUNN & CoO., 
Woolworth Building. NEW YORK — 
Tower Building, CHICAGO, TLL. — 
Scientific American Building, WASHINGTON, D.C. — 
Hobart Building, SAN FRANCISCO, CAL. 
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Scientific American Publications 
Scientific American (established 1845) one 





1876) one year ...... Pe eeheene.one $5.00 | 
Postage prepaid in United States and posses- | 
sions, Mexico, Cuba and Panama. 
Foreign Postage 
Scientific American $1.50 per year additional. 
Scientific American Monthly 72c per year ad-| 

ditional. 
Canadian Postage 
Scientific American 75c per year additional. 
Scientific American Monthly 36c per year addi- | 
tional. 

The combined subscription rates and rates to 
foreign countries, including Canada, will be 
furnished upon application. 

Remit by postal or express money order, bank 
draft or check. 


Classified Advertisements 


Advertising in this column is $1.00 a line. 
No less than four nor more than 12 lines 
accepted. Count seven, words to the line. All 
orders must be accompanied by a remittance. 


AGENTS WANTED 


AGENTS—#$40-8100 weeklv; free samples, gold sign | 
letters; anyone can put on store windows; liberal offer 
to general agents. Metallic Letter Co., 431X N. Clark 
Street, Chicago. 


BUSINESS OPPORTUNITY 
SUBSTANTIAL manufacturing corporation wants | 
capable men to establish branch and manage salesmen. 
}) to $2000 necessary. Will allow expenses to Balti- 
more as explained. Address, Mr. Clemmer, 603 N. 
Eutaw St., Baltimore, Md. 














HELP WANTED | 


PATENT Office Draftsman. State experience and 
salary desired, Munn & Co., 233 Broadway, New York 
City. 





MANUFACTURING OPPORTUNITY | 
A LABOR SAVING office appliance, having unlim- 
ited market, covered with basic (allowed) patent claims, | 
with dies, patterns and parts ready for immediate quan- 
tity production (representing expenditure of about fif- 
teen thousand dollars). Owner will consider offers for | 
license, outright sale, or legitimate promotion. Address | 
Office Appliance, Box 115, care SCIENTIFIC AMERICAN. 


......"NATURE AND ITS EQUATIONS” 

‘THE BASIC PRINCIPLE OF NATURE 
ITS EQUATIONS.” Copyrighted. Price one dollar. 
Only through Gunnar C. Engstrand, 17 Battery Place, 
New York City. 


AND | 


PATENTS FOR SALE 
FOR SALE Outright or on a Royalty Basis. Patent 
for a Lumber Loading device, also patent for a Wheeled 
Scoop for general use. The scoop may be raised and 
lowered to facilitate loading and unloading. Box 116, 
SCIENTIFIC AMERICAN. 


WANTED 
THE exclusive manufacturing rights of some ma- 
chine, device, or article in the metal line patented or 
otherwise, by one of the most completely equipped 
manufacturing plants in Indiana. Address W. F. M.— 
P. 0. Box No. 263, Bedford, Indiana. 


FORD CAR 
FOOT 
ACCELERATOR 


Will sell patents, tools, dies, jigs, material 
for making, and 5,000 complete accelerators 
or Ford cars, because regular business re- 
quires all money and time. Accelerators 
tested by over a year’s service; attach 
without alterations; works perfectly, in- 
creasing safety and reducing gasoline con- 
sumption; can be sold at popular price. 
Will assist in starting your production. 
Address Inventor, P. O. Box 647, James- 


| tain 


| are 


|} exchange employees and the cars are im- 





town, N. Y. 


SCIENTIFIC 
Is There a Coal Shortage? | 


(Continued from page 174) 

All these things have heaped coals of 
fire upon the heads of the men who are 
responsible for the coal supply of New 
York’s public utilities. Said one execu- | 
tive: 

“T used to pay no attention to the coal 
problem excepting once a year when we 
renewed our contracts. Now I have to! 
be constantly on the alert to prevent a 
shut-down of our system.” 

Realizing the delicate position of New 
York’s public utilities with regard to a 
coal supply, and the terrific conse- 
quences of a shut-down, the Interstate 
Commerce Commission has granted pri- 
ority to coal shipments to these concerns. 
For the present, at least, their coal prob- 
lem seems solved and responsible execu- 
tives say they have no fear of a coal fam- 
ine next winter, unless some new circum- 
stance. intervenes. 

All of this, however, takes no account 
of the industries which are served with 
coal that comes ft» or through New York. 
These present quite a different problem. 

Few industries buy as much coal or as 
steady a supply as do the public utilities. 
As a result they find greater difticulty in 
buying coal at all and far greater diffi- 
culty in having it delivered. Such fuel 
is subject to seizure by the carriers and 
great quantities of it never reach their 
destination. 

As a result, many of the industries have 
pooled their coaling facilities. Not only 
do they buy through a common agency, 
but they exchange coal among themselves 
by common agreement. Thus the manu- 
facturer who has an excess of coal will 
come to the aid of the man who has none. 

One such association, the Tidewater | 
Coal Exchange, handles about 1,250,000 | 
tons of coal monthly. The exchange was 
formed during the war to facilitate the | 
handling of coal, as a patriotic measure, | 
and has been continued as the beneficial | 
results became apparent. 

The Exchange classifies all coal coming 
to it and each classification is numbered, | 
such as Pool No. 16 or No. 25. Members | 
establish a credit by shipments to a cer- 
pool or pools and they may then | 
draw upon these pools for their supply. 
In special instances and in emergen- 
cies they may draw their coal from the | 
pool before their shipment has actually 
arrived, or they may even draw out more 
coal than they have credit for. Credit in 
one pool may be transferred to another. 
The arrangement, on the whole, is a very 
flexible one and has practically elimi- 
nated the coal troubles of the firms who 
members. 

The greatest advantage of this arrange- 
ment, from the standpoint of the public, 
is that the movement of coal cars is 
greatly expedited. Cars do not have to 
stand on sidings until the consignee can 
unload them, but they are unloaded by 





mediately returned to the mines. A sys- 
tem of inspection and supervision is main- 
tained by the exchange to protect the 
shipper and to speed delivery. 

Officials of this institution say they are 
having no difficulty now in buying coal at 
the mines. As in the case of the public 
utilities, the principle difficulty is in 
transportation. 

The general impression that a serious 
coal shortage exists or impends is no 
doubt fostered to a large extent by the 
abnormally high prices the householder 
and the small user of coal have to pay. 
The wide discrepancy that exists between 
the cost to very large consumers, and the 
cost to small users suggests that there is 
room for investigation. The basic costs 
are the same in each case. That is, the 
costs at the mine, haulage costs and in- 
surance do not differ for coal users large 
and small, in the same locality. But the 
fourth item of expense—projfit—may vary 
widely. 

Since the large coal users are able to 





buy most advantageously and since they 
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hiten 


in this new way—remove the film 


the teeth 


All statements approved by high dental authorities 


Millions of teeth are being cleaned 
in a new way. You see them every- 
where — glistening teeth — teeth you 
envy, probably. 


Now leading dentists join with us in 
urging that you try that method. Ten- 
day tests are being sent to anyone who 
asks. See how your teeth look after 
combating the film. 


Film ruins teeth 


Dental science has discovered that 
film causes most tooth troubles. 


Film is that viscous coat which you 
feel with your tongue. It clings to 
teeth, enters crevices and stays. 


Much film escapes the tooth brush. 
The ordinary tooth paste cannot dis- 
solve it. A soapy tooth paste makes 
it more viscous. So very few people 
escape tooth troubles despite the daily 
brushing. 


You can 


You can quickly see the Pepsodent 
effects. This ten-day test reveals them. 
And the book we send explains all the 
reasons for them. 

The film is albuminous matter. So 
Pepsodent is based on pepsin, the di- 
gestant of albumin. Its object is to 
dissolve the film, then to day by day 
combat it. 

This method long seemed impos- 
sible. Pepsin must be activated, and 


It is the film-coat that discolors— 
not the teeth. Film is the basis of 
tartar. It holds food substance which 
ferments and forms acid. It holds the 
acid in contact with the teeth to cause 
decay. 

Millions of germs breed in it. 
with tartar, 
pyorrhea. 


They, 
are the chief cause of 


Now we combat it 


For years that film has been a vital 
problem. It is removed by dental 
cleaning, but in the months between 
it may do a ceaseless damage. And 
we have seen tooth troubles constantly 
increase. 


Now science has discovered an effi- 
cient film combatant. Able authorities 
have proved it by many carefui tests. 
Dentists have long employed it. And 
for home use it is now embodied in a 
dentrifrice called Pepsodent. 


quickly know 


the usual agent is an acid harmful to 
the teeth. ut science has discovered 
a harmless activating method. And 
now millions of people every day 
combat the film in this way. 


Pepsodent combines three 
methods to meet modern dental re- 
quirements. We urge you to try it. 
See what these new methods mean, 
both to you and yours. Cut out the 
coupon so you won’t forget. 


new 


Papsadén 


REG.U.S. 


The new-day dentifrice 


Now advised 


by leading dentists 


Druggists everywhere are supplied with large tubes 


Look in 10 days 


Send this coupon for a 10-day tube. 
Note how clean the teeth feel after 
using. Mark the absence of the vis- 
cous film. See how they whiten as 
the film coat disappears. It will be 


a revelation. 


ann 5 


10-day tube free 


THE PEPSODENT COMPANY, 
Dept. 770, 1104 S. Wabash Ave., Chicago, III 


Mail 10-Day Tube of Pepsodent to 





O Address ........000. See cS its ca 
Only one tube to a family 
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LATH 


N the great automobile factories, with production 

speeded up to the highest point to meet the ever 
increasing demand, Monarch Lathes are found deliver- 
ing production finished with the minutest accuracy. 

















At the great small tool factories where every finished 
item must be machined to the closest limits, Monarch 


Lathes are found delivering a maximum production " 7 
and long time service. 
Where lathes are used, Monarch Lathes are found | 


consistently backing up the guarantee of the maker, 
“Satisfaction to the user.”” And bearing this same 
guarantee there are more Monarch Lathes built and 
sold each year than are produced by any 
other manufacturer of high grade lathes. 


The Monarch Machine Tool Co. 
Sidney Ohio 
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Listing 2500 titles on 500 subjects 


_ nd es little 


floor Space 
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7,000 
This catalogue 


more than 


Qs CTED from 


Books still in print 


is the latest and best list of technical 
and scientific literature which can be 
secured. Conditions in the publishing 


most severe 
books can be ob- | 
this timely 


business are 
difficulty that 
tained. For 


and it is with | - x 
expensive power plant—that is what 


you get in a Bessemer Oil Engine. 

Ever ready to serve your most par- 
ticular power requirements, ever economi- 
cal in operating cost and always on duty 
with a simplicity of construction that 
| means little wear and tear and ease of 
operation. Write for Catalog. 

15 to 180 H. P. 


THE BESSEMER GAS ENGINE CO. 
14 York Street Grove City, Pa. 


BESSEMER 
OIL ENGINES 


SELF-CONTAINED, compact, in- 
many 
this reason 


eatalogue of books which can be had 


will be particularly welcome. 


W rite to-day for your copy. 
Sent free on application. 


SCIENTIFIC AMERICAN PUBLISHING CO. 


233 Broadway, Weolwerth Bidg New York, N. Y. 
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are supplied almost exclusively 
large mines, the profiteer, if he exists, is 
usually the small miner and his victim 
is the small user of coal. 

Undoubtedly a factor in the price of 
coal is the large export demand. The 
mines of northern France once supplied a 
large part of her coal. These mines were 
flooded by the Germans and even so long 
after the armistice only one or two mines 
have been able to get into operation. The 
recent Allied demand indicates that the 


| German mines are not being operated at 





| service of 
| which 








| ticularly heavy 


her coal 
needs is im- 


capacity. England needs all of 
and to meet reconstruction 
porting more. As a result the United 
States is meeting an entirely new export 
demand. High prices can be obtained for 
this coal. It is said that in Paris coal 
is selling as high as $100 a ton. 

Already there is a movement on foot 
to place a Governmental embargo on ex- 
portations. Undoubtedly such a_ step 
would improve domestic conditions, both 
as to supply and price of coal. 

It has also been charged that coal cars 
which were diverted from their usual 
routes last winter to meet unusual condi- 
tions have never been returned and are 
being used to haul other materials. 

On the whole there appears to exist a 
tension in the coal industry, based on the 
fear that “something is going to happen,” 
rather than anxiety over present condi- 
tions. But it is almost the universal 
opinion of New York coal buyers that 
there will be no coal famine next winter 


| unless some link of the chain breaks un- 


der the strain. 


An Engineering Bulwark 


(Continued from page 176) 


pated; such a budget will eventually 
effect economies in governmental activi- 
ties that will be reflected in decreased 
taxation in which each citizen is vitally 
interested, 

The creation of The Federated Ameri- 
can Engineering Societies and its gov- 
erning board, the American Engineering 


a matter of public interest, in 
body of several hundred 
men will be available for the 
the pullie in those questions 
affect the economic position of this 
country in the world as regards the eco- 
nomic administration not only of the 
government but of the state and of the 
community. 

As an example of 
organization can render it 
that at the conference between the 
bers of Engineering Council and 
President Marshall of the Senate and 
Speaker Gillette of the House of Repre- 
sentatives, Engineering Council proffered 
its services on matters upon which engi- 
neering advice of a disinterested charac- 
ter might be helpful, and Vice-President 
Marshall, in accepting, stated that this 
unusual and generous offer would be re- 
ferred in writing to the Drafting Bureau, 
bureau of the Senate which has 
charge of the preparation of legislation. 

The Federated American Engineering 
Societies will speak for a group of citi- 
zens which, by reason of special training 
and knowledge, represents a high order 
of intelligence and will provide a medium 
by which the talents that these citizens 
possess can be applied individually and 
collectively and unselfishly for the com- 
mon weal. 


Council, is 
that a trained 
thousand 


the service such an 
stated 
mem- 
Vice- 


may be 


a new 


Record Weather 
(Continued from page 180) 
earth, and frequently reports temperatures 
near the 110 degree mark. 

A couple of hundred of miles or so 
northwest of Calcutta, India, is a place 
called Cherra Punji, which is the very 
wettest spot in all the world. Here the 
annual rainfall averages about 38 feet— 
458 inches. The wet season there is dur- 
ing the summer months when nearly 300 
inches of rain falls every year. The 
summer average is approximately three 
inches per day. During some of the par- 
cloudbursts they have in 


by the) 
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that region, there are records that show 
that as much as 30 inches of water haye 
fallen from the clouds in 24 hours, June 
14, 1876, holds the record for wetness, for 
on that day just 41 inches of precipita. 
tion was recorded. The year 1861 wag 
the wettest year on record in that lo- 
cality—900 inches of rain fell during the 
twelve months beginning with January, 
1861, 

Just as a matter of comparison it might 
be well to state that the average annual 
rainfall of our own metropolis of New 
York City, which we consider sufficient 
for all good purposes, is about 45 inches, 
There have been other remarkable raip. 
falls in this country and in other partg 
of the world. 

At Vera Cruz, Mexico, nearly 200 incheg 
of rain fell during a twelve months period 
a few years ago. At Neah Bay, W ashing- 
ton State, 140 inches of moisture fel} 
from June, 1865, to June, 1866. At Upper 
Mattole, Cal., 41.63 inches was recorded 
during the month of January, 1888, At 
Alexandria, La., 21.4 inches fell on June 
15, 1886. 

A remarkable downpour of rain took 
place at Washington, D. C., on July 26, 
1885, when .96 of an inch fell in the space 
of six minutes. This deluge descended 
from a heavy thunderstorm. 

The extreme southern end of Florida 
and the southern California coast are the 
only sections of the United States where 
snow has never been known to fall, 
There have been slight flurries at various 
times in every other part of this country, 
At Punta Rassa, Florida, only a hundred 
miles north of Key West, snow fell for 
a few minutes on December 1, 1876. At 
San Diego, Cal., snow flurries occurred in 
January, 1882. But snow never lays on 
the ground south of the thirty-third par- 
allel of latitude—which through 
the central portions of Georgia, Alabama, 
Mississippi, Texas and southern Arizona 
and New Mexico. 

Heavy snowfalls have occurred in many 
parts of the Rocky Mountains—at Cireo, 
in the mountains of northern California, 
20 feet and 11 inches of snow fell during 
the month of March, 1882. In Wyoming 
and Idaho and Colorado there have been 
some remarkably heavy falls of snow dur- 
ing the winter and early spring months, 
It is not at all unusual for portions of 
those States to be buried under two or 
three feet of snow from a single storm 
lasting perhaps for a day or two. It 
takes several months of warm weather 
to melt the great masses of snow that 
cover the ground in some of these western 
and northwestern States. 

Heavy falls of snow occur 
Alps of Italy and Switzerland 
mountainous regions. 

Summer snowfalls are unusual, and 
only a few have ever been officially re 
corded .in the eastern part of the United 
States. In high altitudes and in the Far 
North they are not uncommon, but in this 
region they are. 

At Colebrook, New Hampshire, 


asses 
I 


also in the 
and other 


in July, 


1883, there was considerable of a snow 
flurry, lasting for five or ten minutes. 
At Lynchburg, Virginia, there was a 


June 12, 1887. As 
snow was reported 


slight fall of snow on 
recently as June, 1907, 
to have fallen at Fredericksburg, Vir- 
ginia—but there is no Weather Bureat 
observer at that place and no official re 
port was made of this occurrence. 

On July 12, 1888, it snowed quite heav- 
ily in the region of Mount Washington, 
N. H., and during the month of July of 
that same yeur snow fell in small quanti- 
ties over parts of England and Scotland. 

Weather records show many freaks and 
unusual meteorological conditions that 
have been recorded from various parts of 
the world that are most interesting and 
remarkable. Forecasting and studying 
the weather is most fascinating and ab- 
sorbing, and scientists have made great 
progress along these lines during the past 
30 years. That any degree close to per 
fection may be reached in making weather 
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DURAND 


STEEL LOCKERS 





"THERE are some people 
still who consider steel 
lockers a luxury. 


But it is safe to say that no 


manager of any progressive 
institution—be it of an in- 
dustrial, quasi-public or 
social nature—considers 
steel lockers anything but a 
vital necessity. 

And being of such importance, 
steel lockers should be of en- 


during quality—as Durand Steel 
Lockers are. 


We make also Steel Racks, Bins and 
Shelving. Catalogues on request. 


| forecasts is 





the course of a storm or the movement of 
| a cold wave. 


move northeastwardly to the south Atlan- 
tic coast, when they may continue in a 
| northeast direction along the coast or 
| they may pass out into the Atlantic 
Ovean, without causing any precipitation 
or winds along the coast. Sometimes, 





DURAND STEEL LOCKER Co. 


SCIENTIFIC 


for there are al- 
ways certain elements and atmospheric 
conditions that may suddenly and unex- 
| pectedly arise that will change entirely 


doubtful, 


As an example that can be 
understood,—many storms form in 
the Gulf of Mexico, and 


— 
region of 


when conditions seem to favor the storm’s 
passing out to sea, it will continue its 
northeastward movement and up 
the coast—or vice versa, as the case may 
be. It is an even bet as to just what 
course these storms will take and it is 
doubtful if the weather experts will ever 


shoot 





reach such a state of perfection that 
they can unfailingly predict which way 
these southern storms will move. How- 


ever, there can be no doubt or question 
raised as to the splendid work performed 
by the Weather Bureau, and its value to 
the business and agricultural interests of 
this country. 


The Romance of Invention—XVI 
(Continued from page 182) 
allowed to rush from nozzles against 
buckets, the clearance may be amply suf- 
ficient to permit any degree of expansion 
of metal no matter how hurried—a 
quarter of an inch clearance is entirely 
practical. At one step, then, the Curtis 
type gets rid of many difficult details of 
construction. Again, in the Parsons type 
of turbine, what is known as a “dummy 
ring” must form a part of the turbine, 
this being a steam-tight joint between 
drum and casing, in which steam is kept 
from escaping along the shaft by a series 
of rings, each fitting in a slot of peculiar 
shape on the end of the shaft and requir- | 
ing accurate end adjustment. There is! 
no necessity for such a device upon the 
Curtis, because the steam does its work | 
by expanding at the nozzle and the leak- | 
age of steam between the several cham- 
bers in which are the several rotating ele- 





ments is not sufficient to make any ma- 
terial difference in the efficiency of the 
| whole. 
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The modern 
smith is no village 
chestnut 


He knows your car like “your 
uncle” knows your time piece. 
When he says “Use Garco”—take heed. 

For he understands the vital need 
of a lining that holds in the face of all 
emergencies. He knows the steadfast 
Service that Garco will give you. 

There’s no known way to make a 
better lining than Garco, Look for the 
Garco “smith”, 


General Asbestos & Rubber Co. 
Charleston, S. C. 
CHICAGO 


NEW YORK 


PITTSBURGH 








BRAKE LINING 





Control of speed in a turbine is as im- 
portant as control of speed in any other 
form of steam engine. Here the Curtis is | 
highly efficient, because speed is controlled, | 
not by throttling down the amount of | 
steam which enters the working chamber 
from the steam line, but by cutting off the | 
supply of steam from one or two or more | 
nozzles. Those nozzles which remain in 
action operate at full efficiency, but 
when two nozzles are presented with the 
problem of developing the work usually 
done with four nozzles, they accomplish | 
of course, but half as much. Were the} 
steam left in all four nozzles (“two” and 
“four” are used here diagrammatically, 
there may be many more in an actual 
turbine) but reduced in pressure by the 
throttle, none of them would work effi- 
ciently, and while speed would be re- 
duced, cost of operation would not be re- 
duced in proportion. The maximum Cur- 
tis turbine efficiency is found when the 
full force of the steam pressure is al-| 
lowed to rush from nozzles against buck- | 
ets. The maximum Parsons efficiency is 
found when the full force of the steam 
pressure enters the high pressure cham- 
ber. To reduce a Parsons turbine in} 
speed, the pressure must be reduced. To 
reduce a Curtis turbine in speed the num- 
ber of nozzles in use are reduced but the 
pressure in any nozzle remains the same. 

It is difficult to say whether the Curtis 
turbine has been a greater success on land 
or at sea. Some five million Curtis tur- 
bine horse-power are in use in the British 
Navy, aS much more in our own. Alto- 
gether there is over twenty million Cur- 
tis turbine horse-power in ships at sea 
or new building. The amount of Curtis 
turbine horse-power at work on land in | 
the United States alone is over ftteen | 
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saw. 


a clean, true cut. 
Get a Disston Saw! 


than the average householder, 


When you do the little repair jobs around the house, 
shouldn’t cripple yourself by using a poor, 
sticks and binds in the softest wood and simply will not make 


AY inexperienced man needs good tools 
more than an expert does. 


A good carpenter could get better results with 
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He would use a Disston. 


you 


blunt saw that 


Note the keen, balanced blade ot 


Disston-Made Steel, the well-set teeth that instantly bite into 


the hardest wood; get the ‘<feel’’ 


fits the hand. 


of the handle that really 


In doing your own work there’s a lot of personal satisfac- 


tion that means more than the money saved. 


Any work involving sawing is half done when you start 


with a Disston. 


of Disston Saws. 


Send for our booklet on the proper selection, care, 


The burden of the work falls on the saw, 
where it belongs, and not on the muscles of your arms and back. 


and use 
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Proof-Tested 


There is no doubt about the safe working load of a Williams 
“Vulcan” Drop-Forged Eye Bolt. 

Every one of them is first heat-treated, and is then proof- 
tested in a standard tension machine to 50% beyond its catalog 
‘safe working load.”’ 
of its safety factor. 
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taken to maintain the “Superior” 
H. Williams & Co.’s Drop-Forgings the standard for 
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It is then stamped O, our guarantee 


21!” diameter 


Send for catalog 


jJ. H. Williams @ Co. 


“The Drop-Forging People" 


BUFFALO 
28 Vulcan St, 


CHICAGO 














quality that has made 


1028 West 120th St | 























Behind the Motion-Picture Screen 


HE mysteries of the ‘““Movies’’ are bared at last! It has remained for 
Lescarboura of the Editorial Staff of the Scientific American to 
undertake the task of answering the thousand-and-one questions constantly 
being asked by screen ‘‘fans’’ and aspirants to screen careers, in his book en- 
titled, *‘Behind the Motion-Picture Screen.”’ 


Among the subjects covered in 
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in book making. “‘Behind the Motion-Picture Screen’ contains 426 pages and 
over 300 illustrations, printed on the finest coated paper and bound in an attrac- 
tive cloth cover measuring 614 by 94 inches. Price, $3.50 net; Postage Extra. 





This book has been written in a simple, interesting, and instructive style. 
It is not technical; yet it covers all phases of the screen art in an accurate and 
Pictures? Certainly ; this book is the best illustrated book 
Indeed, every right-hand page is a picture 
It is something entirely new 


Special folder containing full descriptiun and sample pages, sent on request. 
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million. The turbine has made great 
headway in replacing reciprocating en- 
gines, and in connection with electric | 
generators (which accounts for the in-| 
terest of the General Electric Company) 
is rapidly coming to turn the wheels of | 
the factories of the world. 

The day of the huge “Corliss” engine, | 
with its immense fly wheel, its belts, its 
shafts, its loss of power through friction, 


} 





is gone. The modern factory is almost in- | 
variably electric motored. Sometimes | 
a motor will run a room full of ma-| 
chinery, more often, in modern practice, | 
each large machine tool will have its own 
motor. The losses incidental to the con- 


| version of mechanical power into elec- | 


tricity and the reconversion of electric | 
power back into mechanical movement, 
at the tool, are much more than made up 
for by the absence of friction in the me- 
chanical transmission of power, the 
greater ease of control of speed and 
power, the absence of danger from shaft- 
ing and belts and the elimination of the | 
power loss of turning all that unproduc- 
tive weight of moving metal. 

As a producer of electric current for 
such work the Curtis turbine has a place 
all its own. In generating stations where 
current is produced for commercial pur- 
poses, the Curtis turbine has proved itself 
the most efficient of the steam prime 
movers available. 


It should be mentioned that in recogni- 
tion of his achievements Mr. Curtis in 
1911 was awarded the Rumford medal. 

Mr. Curtis is not through. He is work- 
ing on the matter of higher efficiency in 
the obtaining of power from fuel. Just 


| what form his labors are taking or just 


what he hopes to do, he does not care to 
say, because he is the kind which does 
first and talks afterwards. Indeed, Mr. 
Curtis is not much on talking about him- | 
self at the best. He will answer ques- | 
tions and talk interestingly and entertain- 
ingly if one gives him a lead, but as one 
skilled in the art of being interviewed, 
Mr. Curtis is an admirable Sphinx. In 
other words he is very modest. He gives | 
a great deal of credit for the things he} 
has accomplished to the engineers who 
have worked with him and the great com- 
panies which have done the development 
work on the turbine. And doubtless, 


| when his new idea, whatever it may be, 
| for increasing the efficiency of the extrac- 


tion of power from fuel, is perfected, he 
will give crédit to some one else. Sut 
the world will look back and remember 
the “Revolution,” the first steamship 
to be operated with a Curtis turbine, and 
then visualize the millions and millions of 
horse-power which now propel other 
ships. It will recall the sixty thousand 
dollar experiment in Brooklyn, the three 
millions spent for the development of an 
idea by a great corporation, and see Cur- 
tis turbines in every factory and generat- 
ing station in the land. 

Mr. Curtis is an apostle of efficiency. 
Waste to him is a crime. That such un- 
told millions of horse-power must be 
wasted to get many millions less for our 
use seems to him a sin against nature. 
Hence his life of effort in developing a| 
prime mover of the greatest possible effi- | 
ciency and his present experimental and 
inventive effort to do yet more in solving 
one of the most pressing problems before 
the world of power today—to get more | 
and more power with less and less waste- 
ful expenditure of natural resources, to 
make two horse-power grow where but one 
grew before. 

Perhaps that same world will pardon | 
the pun involved in the expression of the | 





| good wish “More power to him!” 


Return Loads Bureau Idea in England 


HE valient work done by motor trucks 
during the railway strike which oc- 
curred a few months ago in England is al- 
ready resulting in all sorts of plans for 
organized motor lorry transport. For one 
thing it has resulted in a new form of re- 


jies in these terms: 
| pounds, $3,000,000 worth of grease, capa- 





turn loads bureau—the “Road Transport” 
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classification in the want ads of the 
London Times. 

A few days after the strike was oyer 
this classification was established by the 
Times as “An invaluable aid to the deyg}. 
opment of the new road transport move. 
ment.” It is divided under two heads 
“Freight wanted” and “Transport wanted” 
and almost immediately blossomed into q 
half column, along with the “Personals,” 
“Special Announcements,” “Situations 
Vacant,” etc. The classified want ads of 
the Times are a distinguishing feature of 
that important paper. They are put on 
the first page and not tucked away ip 
the back as in our American newspapers, 
The column headed “Personals” is world 
famous and its short pithy paragraphs 
with their intimate secrecies are of more 
than ordinary interest. Naturally whep 
the strike began, appeals for motor truck 
service and for passenger automobile ae 
commodations at once began to appear in 
the “Personals” column. There were go 
many of them that a new heading was at 
once established, “Strike Emergencies” to 
be followed by the permanent establish- 
ment of the “Road Transport” head. The 
Times has also since introduced an “Aerial 
Transport” classification. 


Converting Garbage Into a Real Asset 
S TIMULATED by the exigencies of the 
wR recent great war, not unaided by the 
gradual unfolding of scientific investiga. 
tions ante-dating the world struggle, po- 
tential sources have been developed for 
augmenting the nation’s supply of animal 
fats and oils. City garbage is a source of 
refuse fats which is susceptible of profit- 
able recovery. 

Chemists in Washington illustrate the 


| possibilities in trade wastes for the re 
| coverable fats by the example of Chicago. 


The reduction plant of the Windy City 
yielded 4,000,000 pounds of grease in 


|} 1918, which was contracted for by Ar 


mour & Company at 11.57 cents a pound, 


| The price of 13.5 cents a pound was paid 


for grease obtained from garbage in 


| Washington, D. C. All of which inspired 


a statistician in the United States Food 
Administration to reckon the magnitude 
of garbage disposal in 24 American cit 
i Thirty million 


ble of being converted into 4,400,000 
pounds of nitrogen and almost 40,000,000 
twelve-ounce cakes of soap. 

Differently visualized, if this domestic 
waste from a population of 5,000,000 were 
judiciously utilized, the supply of grease 
would not only be substantially aug- 
mented, but 60,000 tons of fertilizer would 
be produced—insuring a yield of 3,000,000 
bushels of wheat. soston operates a 
small plant for the rescue of sewage 
grease on one of the outfall sewers. This 
experiment inspired a professor of the 
Massachusetts Institute of Technology in 
charge of the recovery plant, to estimate 
that 27.780,000 tons of recoverable grease 
is squandered each year in the sewage of 
97 American cities. A sewage contains 
430 pounds of recoverable grease in each 
one million gallons. 

Concentrated forms of fats are derived 
from wool scouring establishments, pack- 
ing plants, fish canneries, and tanneries. 
Such wastes, hitherto considered, consti- 


| tute valuable by-products when rescued, 


purified and marketed. A new process of 
recovery, adopted by New York City, is 
whereby the water is extracted from the 
garbage by heating with a volatile solvent. 
The wet garbage is charged into a closed 
vessel described as a reducer which is 
equipped with a stirrer and flooded with 
a volatile solvent, usually gasoline. 

The process is repeated until the gar 
bage is dry. It is then extrfiicted a num 
ber of times with solvents which, how- 
ever, is now drawn off instead of being 
distilled. The fat dissolved is recovered 
by the ordinary distillation method. The 
degreased tonnage remaining in the Te 
ducer is derived from solvent by blow- 
ing it with live steam after which it is 
discharged ready for fertilizer, 
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Reducing the percentage of defective castings 
results in 17% saving in machining costs 




















ing of single articles on a one-at-a- 

time basis. The artisan in the great 
majority of examples carried through with 
his own hands every successive step in the 
production through to the final assembly. 
Each part of the finished article was made 
and adjusted to its single purpose. 


N LL manufacture began with the mak- 


Eli Whitney is given credit for the idea 
of standardized production—at that time 
a revolutionary theory, because it necessi- 
tated training the worker to specialize on 
a single process or part which, when com- 
pleted, was in theory interchangeable with 
any other part produced at his bench or 
lathe. 


Without standardized production many 
of the greatest achievements of American 
industry would have been impossible—the 
popular-priced automobile, the moderate- 
ly-priced watch, the startling array of 
really usable hardware offered by the five- 
and-ten cent stores, and many other strik- 
ing examples which will readily occur to 
the reader. 


Standardized production—the repetition 
of exactly similar operations day after day 
at a speed which leaves unit production 
trailing far behind— accomplishes the 
result. 


Even today, however, there are Ameri- 
can manufacturers who have not fully 
realized the possibilities in this plan. Ap- 
parently operating on standardized pro- 
duction, they are, nevertheless, still blind 
to an opportunity which their competitors 
have seized. 


Castings are accepted and used which 
vary so greatly in uniformity and quality 
that were they any other piece of mate- 
rial they would be instantly rejected. This 
is not true of any other commodity. 


For instance, a slight variation in the 
size or quality of cold rolled steel means 
instant rejection. However, some manu- 
facturers tolerate castings which vary to 
a much greater degree. 


This results in an unnecessarily high 
machining cost. 


This loss is made up of three distinct 
forms of excessive expense—(1) in laying 
out of work, (2) in time required to cut 
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away unnecessarily thick finish pads, and 
(8) the topic of this article, avoidable 
work on defective castings. 


‘In the large illustration at the right are 
photographic reproductions of two cast- 
ings produced from the same pattern— 
one by hand-work, the other by machine- 
moulding. 


ing inspection would ordinarily prove 
greater than the waste of discovering the 
flaw by the “trial by cutting tool” method. 
When the machinist discovers such a flaw 
it is then too late to save the time he has 











Fig. 1 











It is obvious at a glance that the right 
hand casting may be mounted in a jig and 
rapidly cut down to the required dimen- 
sions. The smooth and regular outline as- 
sures a uniform cut—meaning less wear 
on the lathe and more speed. The ma- 
chine method of producing castings as- 
sures both the smoothness and the uni- 
formity mentioned above. 


The contrast with its neighbor is start- 
ling. 


Uneven in outline, it is obvious to the eye 
that the depth of the shell of metal to be 
cut away varies greatly. The surface is 
irregular, pitted and of a texture that plays 
havoc with tools. 


The most dangerous fact of all, how- 
ever, is shown in Fig. 2 which indicates by 
the dotted line the required dimensions of 
the finished castings against the solid out- 
lines of the castings as received. Note how 
this test discloses the fact that the casting 
on the left is actually defective, in that the 
casting does not fill out the required 
dimensions. 


In actual shop-practice it is rarely prac- 
ticable to apply such a method to detect 
flaws of this nature in advance of machin- 
ing. The cost of such detailed and exact- 


wasted. The barn door has been closed 
after the horse has been stolen. 


Even though exact inspection of every 
dimension in advance is not practical, it 
is, nevertheless, possible in another way to 
make a virtually complete elimination of 
this waste. 


Specify the machine-moulded casting. 


Under machine-moulded production cast- 
ings are strictly controlled to .0005 inch 
per inch of pattern draw. Excessive varia- 
tions such as are shown in the photograph 
of the hand-made casting above are 
eliminated. 

This extreme accuracy cannot, of course, 
be attained by hand—it requires machines 

which have been accurately built. Faith- 
ful reproduction of the pattern can be se- 
cured by the machine only when slicking 
and patching of damaged moulds are en- 
tirely eliminated. This a machine can do 

while a man can not. 

The result of this greater uniformity is 
best shown by actual production figures in 
shops which have changed over from hand- 
made to machine-made castings. 


Records obtained from machine shops 
which keep accurate costs show an average 
decrease of 71% in defective castings after 
the shift to machine-moulding and a 17% 
reduction in machining costs. 
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Better 
Castings 


advantages favor the 

foundry which operates 
Osborn Moulding Machines. 
Better castings are not only 
assured (which means con- 
tinued re-orders from satis- i 
fied customers) but eight sav- | 


production 


ings enter into 


costs. 


Machine moulding— 
1. Insures rapid produc- 
tion. 
2. Lowers direct moulding 
cost by multiplying 
man- power. 


Accelerates delivery. 


. Saves metal. 


o & 


. Reduces grinding and 
chipping. 


6. Lessens pattern repairs. 


ry 
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. Offsets labor shortages. 


8. Reduces overhead per 
ton. 


Each of these eight points 
can be definitely supported 
by actual operating figures. 


Our sales engineers will 
come to you equipped to show 
you the reasons behind these 
facts and advise you as to an 
installation suitable for your 
individual needs, 


Catalog on request. 


THE OSBORN 
MANUFA CTURING Co. 


MNCORPORA 


CLEVELAND 
New York 





San Francieco 
Foreign Representatives 
Allied Machinery ( le France 
9 Rue de Rocroy 
Paris, France 
J. W. Jackman & Co., Ltd 
Caxton Nowe, 3 S.W.1 
Westminster, London, Eng 
Morne Company Ltd 
6 Takiyama-Cho, Kyobashi-Ku 
oyko, Japan 
E. Isbecque & Cie 
36 Rue Otlet 


Brussels, Belgium 
Allied Machinery Co. d'Italia 
40 Corso Dar te 
Torino, Italy 
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At frequent intervals since the war ended, considerable publicity has been 
£% given to the government standardization of motor trucks, 


We take this.opportunity to point out a salient fact in this connection. Of all 
motor vehicles classified as standard, four types—2, 3, 4 and 5—are designated 
as the motor truck class. In the first three of these types, namely, 2, 3 and 4, 
several different makes of motor trucks are listed as standard government 
equipment in each case. 
But in type 5 (Five tons and over, including special engineer 
trucks) the Mack is the only truck named as standard. In other 
words, the “Bull Dog” is the one and only truck permanently 
retained by the U. S. Army as standard heavy-service equipment. 


The Liberty truck, which was used in the war, was solely the product of a con- 
centrated effort toward quantity production to meet a great emergency. 


These facts are more or less common knowledge today. It is not generally 
known, however, that shortly after the United States declared war noted govern- 
ment engineers conducted exhaustive motor tests which the Mack engine alone 
survived. The U.S. Engineers requisitioned such quantities of Mack heavy-duty 
chassis that our production of all light models—1% and 2 tons—had to be sus- 
pended during the war term. 


Our greatest military men state that there is no real difference between military 
and commercial motor transportation. In both classes of service, the best equip- 
ment is necessary to record the greatest possible ton-mileage within a given time. 


INTERNATIONAL MOTOR COMPANY, NEW YORK 


“PERFORMANCE COUNTS’ 








